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(54) NEGATIVELY CHARGEABLE DRY TONER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dry toner having good negatively chargeable property and 
excellent heat-resistant storability, low temp, fixability and resistance against hot offset by coating at 
least a part of the toner surface with a resin containing negatively chargeable groups. 
SOLUTION: The toner consists of a toner binder, wax, and coloring agent. At least a part of the toner 
surface is coated with a resin containing negatively chargeable groups. As for the toner binder, a 
polyester resin, styrene resin, epoxy resin, urethane resin or the like is used. The resin containing 
negatively chargeable groups is, for example, a resin containing anionic functional groups such as a 
carboxyl group, sulfonate group, phosphate group, sulfamate group and acetylacetonate group. The 
main structural component of the resin is, for example, polyester, styrene (co)polymer, copolymer of 
styrene and diene, and (co)polymer of a, /3-unsatd. carboxylic acid/alkyl (meth)acrylate. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]A negative triboelectric charging dry type toner, wherein this at least a part of toner surface 
is covered by resin (D) containing a negative triboelectric charging group in a negative triboelectric 
charging toner which consists of a toner binder (A), a wax (B), and colorant (C). 
[Claim 2]The toner according to claim 1 which consists of particles formed when this toner distributed 
a toner material solution which consists of a toner binder (A), a wax (B), and colorant (C) in a drainage 
system medium. 

[Claim 3]The toner according to claim 1 or 2 with which this toner binder (A) consists of polyester 
which denaturalized by a urethane bond and/or urea combination. 

[Claim 4]Claims 1-3 which are 50-800 are [ acid value of this resin (D) ] the toners of a statement 
either. 

[Claim 5]Claims 1-4 which are at least a kind of bases chosen from a group which consists of a 
carboxyl group, a sulfonic group, a phosphate group, a sulfamic acid group, and an acetylacetonate 
group are [ a negative triboelectric charging group of this resin (D) ] the toners of a statement either. 



[Translation done.] 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the color toner used for electro photography, 

electrostatic recording, electrostatic printing, etc. 

[0002] 

[Description of the Prior Art]Conventionally, what carried out melt kneading of the toner binders, 
such as styrene resin and polyester, with colorant etc., and pulverized them as a dry type toner used 
for electro photography, electrostatic recording, electrostatic printing, etc. is used. Frictional 
electrification of these dry type toners is carried out to careers, such as ferrite powder, or an 
electrification grant member, they are formed on a photo conductor, and are developed by the 
electrostatic latent image. Subsequently, after being transferred by paper etc., with a hot calender 
roll, heat melting is carried out and it is established. In that case, if hot calender roll temperature is 
too high, the problem (hot offset) which a toner fuses superfluously and welds to a hot calender roll 
will occur. If hot calender roll temperature is too low, the problem to which a toner does not fully fuse 
but fixing becomes insufficient will occur. From a viewpoint of a miniaturization of devices, such as 
energy saving and a copying machine, hot offset generating temperature is higher (hot offset-proof 
nature), and the toner with low (low temperature fixability) fixing temperature is called for. Since the 
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glossiness of the picture and mixed-colors nature are especially required in a full color copying 
machine and a full color printer, a toner needs to be low melt viscosity more, and the polyester 
system toner binder of sharp melt nature is used. With such a toner, since it is easy to start 
generating of hot offset, by the apparatus for full color, applying silicone oil etc. to a hot calender roll 
is performed from the former, however - an oil tank and an oil application device are required for 
the method of applying silicone oil to a hot calender roll - a device - complexity - it becomes large- 
sized. Degradation of a hot calender roll is also caused and the maintenance for every fixed time is 
needed. It is inescapable that oil adheres to a copy paper, the film for OHP (over head projector), etc., 
and there is especially a problem of aggravation of the color tone by adhesion oil in OHP. 
[0003]As what reconciles the low temperature fixability of a polyester system toner binder, and hot 
offset-proof nature, ** The thing (JP,2-48122,B, JP,7-101318,B, JP,4-21 1272,A, JP,4-318012,A) using 
the polyester which carried out urethane denaturation as a toner binder etc. are proposed. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, although a certain amount of [ the toner 
currently indicated by ** ] improvement to coexistence of low temperature fixability and hot offset- 
proof nature is found, while coexistence with heat-resistant preservability is still insufficient, since 
glossiness is not revealed to full color, it cannot be used. Practical use is not borne in order that the 
urethane bond in a binder skeleton may reduce the negative triboelectric charging of a binder 
remarkably. 
[0005] 

[Means for Solving the Problem]This invention persons reached this invention, as a result of inquiring 
wholeheartedly that negative triboelectric charging is good and a dry type toner excellent in both 
heat-resistant preservability low temperature fixability and hot offset-proof nature and a dry type 
toner which was excellent in the glossiness of a picture when it especially used for a full color copying 
machine etc. should be developed. That is, in a negative triboelectric charging toner which consists of 
a toner binder (A), a wax (B), and colorant (C), this invention is a negative triboelectric charging dry 
type toner, wherein this at least a part of toner surface is covered by resin (D) containing a negative 
triboelectric charging group. 
[0006] 
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[Embodiment Gf the lnvention]Hereafter, this invention is explained in full detail. In this invention, 
polyester resin (A1), styrene resin (A2), an epoxy resin (A3), urethane resin (A4), etc. are used as a 
toner binder (A). Desirable things are (A1), (A2), and (A3) among these. From a viewpoint of the 
melting nature at the time of fixing, and the smooth nature of the acquired picture, polyester resin 
(A1) is more preferred, and especially a desirable thing is the polyester (Ala) which denaturalized by 
a urethane bond and/or urea combination from a viewpoint of coexistence of low temperature 
fixability and hot offset-proof nature. 

[0007]As polyester resin (A1), the polycondensation thing of polyols (1) and polycarboxylic acid (2), 
etc. are mentioned. 

[0008]As polyols (1), diol (1-1) and the polyol (1-2) more than trivalent are mentioned, as diol (1-1) - 
alkylene glycol (ethylene glycol.) of the carbon numbers 2-18 1,2-propylene glycol, 1,3-propylene 
glycol, 1,4-butanediol, alkylene ether glycols (a diethylene glycol.) of the; carbon numbers 4-1000, 
such as neopentyl glycol, 1,6-hexanediol, and dodecanediol Triethylene glycol, dipropylene glycol, a 
polyethylene glycol, alicyclic diol (1 and 4-cyclohexane dimethanol.) of the; carbon numbers 5-18, 
such as a polypropylene glycol and polytetramethylene ether glycol ;, such as hydrogenation 
bisphenol A, - the bisphenols (bisphenol A.) of the carbon numbers 12-23 alkylene oxide 
(ethyleneoxide.) of the carbon numbers 2-18 of the; above-mentioned alicyclic diol, such as the 
bisphenol F and the bisphenol S, or bisphenols Additions (the numbers of addition mols are 2-20), 
such as propylene oxide, butylene oxide, and alpha olefin oxide, etc. are mentioned. Things desirable 
[ among these ] are alkylene glycol of the carbon numbers 2-12, and the alkylene oxide adduct of the 
carbon numbers 2-18 of bisphenols, Especially a desirable thing The alkylene oxide adduct of 
bisphenols (especially bisphenol A) (especially 2-3-mol addition of ethyleneoxide or propylene oxide), 
And it is concomitant use with this and alkylene glycol (especially ethylene glycol, 1,2-propylene 
glycol, 1,4-butanediol, neopentyl glycol) of the carbon numbers 2-12. the ratio in concomitant use - 
the alkylene oxide adduct of bisphenols - usually - more than 30 mol % desirable - more than 50 
mol % - it is more than 70 mol % especially preferably. 

[0009]as the polyol (1 -2) more than trivalent - 3 - 8 value or polyhydric aliphatic alcohol beyond it 
(glycerin.) Trimethylolethane, trimethylolpropane, pentaerythritol, ; trivalent -8 values, such as 
sorbitol, or phenols beyond it (trisphenol PA, phenol novolac, cresolnovolak, etc.); the alkylene oxide 
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adduct (the numbers of addition mols are 2-20) of the carbon numbers 2-18 of the polyphenol more 
than trivalent [ above-mentioned ], etc. are mentioned, 

[001Q]As polycarboxylic acid (2), dicarboxylic acid (2-1) and the polycarboxylic acid (2-2) more than 
trivalent are mentioned, and independence (2-1) and (2-1), and a little mixtures of (2-2) are 
preferred, as dicarboxylic acid (2-1) - the alkylene dicarboxylic acid (succinic acid.) of the carbon 
numbers 2-20 Adipic acid, sebacic acid, dodecane dicarboxylic acid, dodecenyl succinic acid, ; 
alkenylene dicarboxylic acid, such as dodecylsuccinic acid (maleic acid, boletic acid, etc.); aromatic 
dicarboxylic acid (phthalic acid, isophthalic acid, terephthalic acid, naphthalene dicarboxylic acid, 
etc.) etc. are mentioned. Things desirable [ among these ] are alkenylene dicarboxylic acid (especially 
adipic acid and dodecenyl succinic acid) of the carbon numbers 4-20, and aromatic dicarboxylic acid 
(especially isophthalic acid and terephthalic acid) of the carbon numbers 8-20. As polycarboxylic acid 
(2-2) more than trivalent, the aromatic polycarboxylic acids (trimellitic acid, pyromellitic acid, etc.) of 
the carbon numbers 9-20, etc. are mentioned, the ratio of polyols (1) and polycarboxylic acid (2) - as 
equivalent ratio [OH]/[COOH] of a hydroxyl group [OH] and a carboxyl group [COOH] - usually -- 2 / 1 
- 1/1 - desirable - 1.5 / 1 - 1/1 - it is 1.3 / 1 - 1.02/1 still more preferably. 
[001 1]ln this invention, as polyester (A1a) which denaturalized by a urethane bond and/or urea 
combination, Polyester (A1-1) containing a hydroxyl group, and the reactant of polyisocyanates (3), 
Or a reactant with polyols (1), the reactant of (3) and isocyanate group content polyester prepolymers 
(A1-2), an extension agent, and/or a cross linking agent (4), etc. are mentioned. [ (A1-1), ] 
[0012]As polyester (A1-1) containing a hydroxyl group, it is a polycondensation thing of polyols (1) 
and polycarboxylic acid (2), and the thing using the number of equivalent of the hydroxyl group in (1 ) 
superfluously etc. are mentioned rather than the carboxyl group in (2). The number of an average of 
1.5-3 hydroxyl groups contained in per molecule of polyester containing a hydroxyl group is usually [ 
one or more ] an average of 1.8-2.5 still more preferably preferably. In less than one per molecule, the 
molecular weight of urethane denaturation polyester becomes low, and hot offset-proof nature gets 
worse. 

[0013]As polyols (1) and polycarboxylic acid (2), what was indicated as a constituent of the 
aforementioned polyester resin (A1), and the same thing are raised, and a desirable thing is also the 
same. 
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[0014]When reacting to polyester (A1-1) containing a hydroxyl group in polyisocyanates (3), polyols 
(1) can also be further used together. It is more desirable at the point whose hot offset-proof nature 
improves by using polyol (1) together. As polyols (1), an indicating-as constituent of aforementioned 
polyester resin (A1) thing and the same thing are mentioned. Things desirable [ among these ] are 
alkylene glycol of the carbon numbers 2-12, and the alkylene oxide adduct of bisphenols. the ratio of 
polyester (A1-1) containing a hydroxyl group, and polyols (1) - as equivalent ratio [ of a hydroxyl 
group] [OH (A1-1)]/[OH (1)] usually -1/0-1/5- desirable - 1 /0- 1/3- it is 1 / 0.5- 1/3 still 
more preferably. 

[0015]as polyisocyanate (3) - a carbon number (carbon in an NCO group is excluded.) Like the 
following, the aromatic polyisocyanate of 6-20, the aliphatic series polyisocyanate of the carbon 
numbers 2-18, the denaturation thing (a urethane group.) of the alicyclic polyisocyanate of the 
carbon numbers 4-15, the aroma aliphatic series polyisocyanates of the carbon numbers 8-15, and 
such polyisocyanates A carbodiimide group, an allophanate group, an urea group, a view let group, 
The things blocked with the compound (an oxime compound, a lactam compound) which can be 
desorbed from these NCO groups and two or more sorts of these mixtures, such as an urethodione 
group, a URETO imino group, an isocyanurate group, and an oxazolidone group content denaturation 
thing, are mentioned. 

[001 6] As an example of the above-mentioned aromatic polyisocyanate, 1 and 3- and/or 1,4- 
phenylene diisocyanate, 2, and 4- and/or 2, 6-tolylene diisocyanate (TDI), Crude TDI, 2,4'- and/or 4,4'- 
diphenylmethane diisocyanate (MDI), a crude MDI[crude diamino phenylmethane The phosgene 
ghost of [the mixture of the condensation product; diaminodiphenylmethane which it is with 
formaldehyde, aromatic amine (aniline), or its mixture, and a small amount of (for example, 5 to 20 % 
of the weight) polyamine of three or more organic functions] : Polyallyl polyisocyanate (PAPI)], 1,5- 
naphthylene diisocyanate, 4,4 , ,4"-triphenylmethane triisocyanate, m-, and p-isocyanato phenyl 
slufonyl isocyanate etc. are mentioned. 

[0017]As an example of the above-mentioned aliphatic series polyisocyanate, Ethylene di-isocyanate, 
tetramethylene di-isocyanate, hexamethylene di-isocyanate (HDD, Dodeca methylene di-isocyanate, 
1,6,1 1-undecane-tri-iso-isocyanate, 2, 2, 4-trimethyl hexamethylene di-isocyanate, lysine 
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diisocyanate, Aliphatic series polyisocyanates, such as 2,6-diisocyanatomethyl caproate, bis(2- 
isocyanatoethyl)fumarate, bis(2-isocyanatoethyl)carbonate, and 2-isocyanatoethyl-2,6-diisocyanato 
hexanoate, etc. are mentioned. 

[001 8] As an example of the above-mentioned alicyclic polyisocyanate, Isophorone diisocyanate (IPDI), 
the dicyclohexyl methane- 4, 4'-diisocyanate (hydrogenation MDI), Cyclohexylene diisocyanate, 
methyl cyclohexylene diisocyanate (hydrogenation TDI), bis(2-isocyanatoethyl)-4-cyclohexene 1, 2- 
dicarboxylate, 2, and 5- and/or 2, and 6-norbornane diisocyanate etc. are mentioned. 
[0019]the above - aroma - aliphatic series polyisocyanate ~ an example - ****** - m - and/or - p 
- xylylene diisocyanate (XDI) - alpha ~ alpha -- alpha -- ' - alpha - 1 - tetramethyl one - xylylene 
diisocyanate (TMXDI) -- etc. - mentioning - having . 

[0020]ln the denaturation thing of the above-mentioned polyisocyanate. The denaturation MDI (the 
urethane denaturation MDI, the carbodiimide denaturation MDI, trihydro cull BIRUHOSUFETO 
denaturation MDI, etc.). The denaturation things of polyisocyanates, such as the urethane 
denaturation TDI, and two or more sorts of these mixtures [for example, concomitant use with the 
denaturation MDI and the urethane denaturation TDI (isocyanate content prepolymer)] are contained. 

[0021]What blocked the NCO group of the above-mentioned isocyanate compound with an oxime 
compound (methylethyl ketoxime, methylethyl ketoxime), epsilon caprolactam, a phenol derivative, 
etc. is raised as a block compound of the above-mentioned isocyanates. 

[0022]A desirable thing among these The aromatic polyisocyanate of 6-15, It is the aliphatic series 
polyisocyanate of the carbon numbers 4-12, the alicyclic polyisocyanates of the carbon numbers 4-15, 
and these block compounds, and especially desirable things are TDI, MDI, HDI, the hydrogenation MDI 
and IPDI, and these methylethyl ketoxime block bodies. 

[0023]The ratio of polyisocyanates (3) An isocyanate group [NCO], as equivalent ratio [NCO]/[OH] of 
the sum total [OH] of polyester (A1-1) containing a hydroxyl group, and polyols (1) -- usually -- 1 / 2 - 
2/1 - desirable - 1.5 / 1 - 1/1.5 -- it is 1.2 / 1 - 1/1.2 still more preferably. [NCO]/[OH] exceeds two, or 
the molecular weight of urethane denaturation polyester becomes low by less than 1/2, and hot 
offset-proof nature gets worse. 

[0024]A part of monooar can also be used together in order to adjust the molecular weight of 
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urethane denaturation polyester, as a monooar -- alkyl alcohol (methanol and ethanol.) alkylene 
oxide adducts (the ethyleneoxide addition of phenol.) of; ARURU kill alcoholic (benzyl alcohol etc.); 
phenols, such as butanol, octanol, lauryl alcohol, and stearyl alcohol the ethyleneoxide addition of 
nonyl phenol, etc. - etc. - it is mentioned. 

[0025]The reactant with isocyanate group content polyester prepolymers (A1-2), an extension agent, 
and/or a cross linking agent (4), an NCO group remains polyester (A1-1) and the isocyanates (3) 
containing a hydroxyl group - as -- (3) - it is superfluous and reacts - making (A1-2) - it can carry 
out and can obtain by making (4) react further. The thing of a statement and the same thing are 
raised with explanation of a reactant with polyester (A1-1) containing a hydroxyl group, the polyester 
(A1-1) which all contains the aforementioned hydroxyl group as isocyanates (3), and polyisocyanates 
(3), and a desirable thing is also the same. 

[0026]When making polyisocyanate react to hydroxyl group content polyester and obtaining 
isocyanate group content polyester prepolymers (A1-2), the ratio of polyisocyanate, as mole-ratio 
[NCO]/[OH] of an isocyanate group [NCO] and the hydroxyl group [OH] of hydroxyl group content 
polyester usually — 5/1 - 1/1 — desirable -4/1-1 .2/1 it is 2.5 / 1 - 1 .5/1 still more preferably. 
[0027]The number of an average of 1 .5-3 reactant groups contained in per molecule in this 
prepolymer (A1-2) is usually [ one or more ] an average of 1.8-2.5 still more preferably preferably. By 
using a mentioned range, extension of (A1 -2) and/or the molecular weight of a crosslinking reaction 
thing become high, and hot offset-proof nature improves. 

[0028]What (4-5) was blocked as an extension agent and/or a cross linking agent (4) with the 
compound which can be desorbed from amines (4-1), polyols (4-2), poly mercaptans (4-3), water (4- 
4), and the amino group of 4-1 is mentioned. Things desirable [ among these ] are (4-1), (4-2), (4-4), 
and (4-5), still more desirable things are (4-1), (4-4), and (4-5), and especially a desirable thing is the 
amines (4-5) and water (4-4) which were blocked. 

[0029]As amines (4-1), diamine (4-1 a), 3 - 6 value or polyamine beyond it (4-1 b), amino alcohol (4- 
1c), aminomercaptan (four to 1 d), amino acid (4-1 e), etc. are mentioned. 

[0030]as diamine (4-1 a) - the aromatic diamine (a phenylenediamine.) of the carbon numbers 6-23 
the alicyclic diamine (the 4,4'-diamino- 3 and 3' dimethyl dicyclohexyl methane.) of the; carbon 
numbers 5-20, such as diethyltoluenediamine and 4,4' diaminodiphenylmethane The aliphatic 
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diamine (ethylenediamine, a tetramethylenediamine, hexamethylenediamine, etc.) of; and the carbon 
numbers 2-18, such as diaminocyclohexane and isophoronediamine, etc. are mentioned. 
[0031]Diethylenetriamine, triethylenetetramine, etc. are mentioned as 3 - 6 value or polyamine 
beyond it (4-1 b). As amino alcohol (4-1 c), the thing of the carbon numbers 2-12 is mentioned, and 
ethanolamine, hydroxy ethylaniline, etc. are mentioned as an example. As aminomercaptan (four to 1 
d), the thing of the carbon numbers 2-12 is mentioned, and aminoethyl mercaptan, aminopropyl 
mercaptan, etc. are mentioned as an example. As amino acid (4-1 e), the thing of the carbon numbers 
2-12 is mentioned, and aminopropionic acid, aminocaproic acid, etc. are mentioned as an example. 
[0032]A desirable thing is a mixture of 4-1 a (especially 4,4 f diaminodiphenylmethane, 
isophoronediamine, and ethylenediamine) and 4-1 a, and a little 4-1 b (especially diethylenetriamine) 
among these amines (4-1). the ratio of a mixture is a mole ratio of 4-1 a and 4-1 b - usually --- 100 / 0 - 
100/10 - it is 100 / 0 - 100/5 preferably. 

[0033] As polyols (4-2), the same thing as the aforementioned polyols (1) is raised, and a desirable 
thing is also the same. As poly mercaptans (4-3), an ECHIRENJI thiol, 1,4-butanedithiol, a 1,6- 
HEKISANJI thiol, etc. are mentioned. As what was blocked with the compound from which the amino 
group of 4-1 can be desorbed (4-5), A ketimine compound, an oxazoline compound, etc. which are 
obtained from the amines of said 4-1 a - 4-1 e and the ketone (acetone, methyl ethyl ketone, methyl 
isobutyl ketone, etc.) of the carbon numbers 3-8 are mentioned. 

[0034]The ratio of an extension agent and/or a cross linking agent (4), The number of mols [NCO] of 
the NCO group in isocyanate group content polyester prepolymers (A1-2), (4) as ratio [NCO][ of the 
number of mols of an inner active hydrogen group [B] ]/[B] - usually -1/2-2/1 - desirable -1.5/1 
- 1/1.5 - it is 1.2 / 1 - 1/1.2 still more preferably. When (4) is water (four to 1 d), water is dealt with as 
a divalent active hydrogen compound. Hot offset-proof nature improves by making [NCO]/[B] into a 
mentioned range. 

[0035] A reaction stop agent can be used with (D) as occasion demands, as a reaction stop agent - a 
monoisocyanate (a lauryl isocyanate.) Monoepoxide, such as a phenylisocyanate (butyl glycidyl ether 
etc.), monoamine (diethylamine, dibutyl amine, butylamine, lauryl amine, etc.); - the thing (ketimine 
compound etc.); monooar (methanol.) which blocked monoamine Ethanol, isopropanol, butanol, 
phenol; monomercaptan (butyl mercaptan, lauryl mercaptan, etc.) etc. are mentioned. 
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[0036]the hydroxyl value of polyester resin (A1) is usually five or more - desirable -- 10-120 - it is 20- 
80 still more preferably. It becomes disadvantageous in respect of coexistence of heat-resistant 
preservability and low temperature fixability or less by five, the acid value of ** (A) -- usually -- 0-1 20 
-- desirable -- 0-50 - it is 5-30 still more preferably. 

[0037]ln this invention, styrene resin (A2) is obtained by carrying out copolymerization of the nitrile 
group content monomer etc. to styrene. As styrene, styrene, alpha-methylstyrene, p-methylstyrene, 
m-methylstyrene, p-methoxy styrene, p-hydroxystyrene, p-acetoxystyrene, vinyltoluene, ethylstyrene, 
phenylstyrene, benzylstyrene, etc. are mentioned. Acrylonitrile (meta), cyanostyrene, etc. are 
mentioned as a nitrile group content monomer. In addition to these monomers, it is alkyl (carbon 
numbers 1-22) ester of unsaturated carboxylic acid, [methyl (meta) acrylate, Ethyl (meta) acrylate, 
butyl (meta) acrylate, octyl (meta) acrylate, Decyl (meta) acrylate, lauryl (meta) acrylate, tetradecyl 
(meta) acrylate, Hexadecyl (meta) acrylate, stearyl (meta) acrylate, ], such as behenyl (meta) acrylate, a 
vinyl ester system monomer [vinyl acetate] etc., A vinyl ether system monomer [vinylmethyl ether] 
etc. halogen content vinyl system monomer [VCM/PVC] etc., diene system monomers (butadiene, 
isobutylene, etc.), etc. may be used together. 

[0038]As an epoxy resin (A3), an addition condensation thing with bisphenols and epichlorohydrin 
(bisphenol A, the bisphenol F, the bisphenol S, etc.), etc. are mentioned. As polyurethane (A4), the 
polyaddition thing of polyols (1) and polyisocyanates (3), etc. are mentioned. (1) And the above- 
mentioned thing and the same thing are mentioned as (3), and a desirable thing is also the same. 
[0039]the polystyrene conversion peak molecular weight measured by the GPC method of the toner 
binder (A) in this invention -- usually -- 1000-10000 -- desirable -- 1500-10000 - it is 2000-8000 still 
more preferably. By less than 1000, heat-resistant preservability gets worse, and if 10000 is exceeded, 
low temperature fixability will get worse. 35-85 ** of glass transition points (Tg) of the toner binder of 
this invention are usually 45-70 ** preferably. At less than 35 **, the heat-resistant preservability of a 
toner gets worse, and if it exceeds 85 **, low temperature fixability will become insufficient. Not less 
than 100 ** of temperature (TG 1 ) set to 10000 dyne/cm2 in 20 Hz of test frequencies as a storage 
modulus (G') of a toner binder is usually 1 10-200 ** preferably. Hot offset-proof nature gets worse at 
less than 100 **. 180 ** or less of temperature (Teta) which will be 1000 poise in 20 Hz of test 
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frequencies as viscosity of a toner binder is usually 90-1 60 ** preferably. If it exceeds 1 80 **, low 
temperature fixability will get worse. That is, as for TG', it is preferred from a viewpoint of coexistence 
of low temperature fixability and hot offset-proof nature that it is higher than Teta. As for the 
difference (TG' - Teta) of TG' and Teta, in other words, 0 ** or more is preferred. It is not less than 10 
** still more preferably, and is not less than 20 ** especially preferably. A maximum in particular is not 
limited. As for the difference of T[ from a viewpoint of coexistence of heat-resistant preservability and 
low temperature fixability ] eta, and Tg, 0-100 ** is preferred. It is 10-90 ** still more preferably, and 
is 20-80 ** especially preferably. 

[0040] Hereafter, resin (D) containing negative triboelectric charging is explained in full detail. In this 
invention, resin containing anionic functional groups, such as a carboxyl group, a sulfonic group, a 
phosphate group, a sulfamic acid group, and an acetylacetonate group, etc. are raised as resin (D) 
containing negative triboelectric charging. 

[0041 ]as a main skeleton ingredient of** (D), the polymer (**) (D4) of polyester (D1), polymer [ of 
styrene ] (**) (D2), copolymer [ of styrene and diene ] (D3), alpha, and beta-unsaturated carboxylic 
acid / alkyl (meta-) acrylate, etc. are raised. 

[0042]As polyester (D1-1) containing a carboxyl group, The thing are a polycondensation thing of 
polyols (1) and polycarboxylic acid (2), and using the carboxyl group in (2) more superfluously than 
the number of equivalent of the hydroxyl group in (1), (1) The thing etc. which made the 
polycarboxylic acid (2-2) more than trivalent react to the thing using the number of equivalent of the 
inner hydroxyl group more superfluously than the carboxyl group in (2) are raised. What was 
indicated as a constituent of the aforementioned polyester resin (A1), respectively as polycarboxylic 
acid (2-2) more than polyols (1), polycarboxylic acid (2), and trivalent, and the same thing are raised, 
and a desirable thing is also the same. Are a polycondensation thing of polyols (1) and polycarboxylic 
acid (2), and the polyols (1) of the thing using the carboxyl group in (2) more superfluously than the 
number of equivalent of the hydroxyl group in (1), and the ratio of polycarboxylic acid (2), as 
equivalent ratio [OH]/[COOH] of a hydroxyl group [OH] and a carboxyl group [COOH] - usually -- 1 / 2 
- 1/1 - desirable - 1 / 1.8 - 1/1.02 - it is 1 / 1.5 - 1/1.05 still more preferably. (1) The polyols (1) of the 
thing to which the polycarboxylic acid (2-2) more than trivalent was made to react at the thing using 
the number of equivalent of the inner hydroxyl group more superfluously than the carboxyl group in 
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(2), and the ratio of polycarboxylic acid (2), as equivalent ratio [OH]/[COOH] of a hydroxyl group [OH] 
and a carboxyl group [COOH] » usually - 2 / 1 - 1/1 desirable - 1.8 / 1 - 1.02/1 - it is 1.5 / 1 - 1.05/1 
still more preferably, the ratio of the polycarboxylic acid (2-2) more than trivalent - as mole ratio [2- 
2] / [OH] of the polycondensation thing of polyols (1) and polycarboxylic acid (2), and ** usually 2 
/ 1 - 1.02/1 - desirable - 2 / 1 - 1.1/1 - it is 2 / 1 - 1.5/1 still more preferably. 
[0043]As polyester (D1-2) containing a sulfonic group, the polycondensation thing of the 
polycarboxylic acid (2-3) containing polyols (1), polycarboxylic acid (2), and/or a sulfonic group, etc. 
are raised. As polycarboxylic acid (2-3) containing a sulfonic group, the ethyleneoxide adduct of 4- 
sulfoisophtharate, the propylene oxide adduct of 4-sulfoisophtharate, ethylene / propylene oxide 
adduct of 4-sulfoisophtharate, etc. are raised. What was indicated as a constituent of the 
aforementioned polyester resin (A1) as polyols (1) and polycarboxylic acid (2), respectively, and the 
same thing are raised, and a desirable thing is also the same. The ratio of the polycarboxylic acid (2- 
3) containing polyols (1), polycarboxylic acid (2), and/or a sulfonic group, as equivalent ratio 
[OH]/[COOH] of a hydroxyl group [OH] and a carboxyl group [COOH] - usually - 1 / 2 - 1/1 -- desirable 
- 1 / 1.8 - 1/1.02 - it is 1 / 1.5 - 1/1.05 still more preferably. 

[0044]As a polymer (**) (D2-1) of the styrene containing a carboxyl group, a sulfonic group, a 
phosphate group, a sulfamic acid group, and/or an acetylacetonate group, a polymerization nature 
monomer (d2-1), a polymer (**) of styrene, etc. which have the above-mentioned anionic functional 
group are raised. 

[0045]as ** (d2-1) - alpha and beta-unsaturated-carboxylic-acid [(meta-) acrylic acid. Polybasic acid 
or its acid anhydrides, such as monobasic acids, such as crotonic acid, maleic acid, itaconic acid, and 
fumaric acid, The polymerization nature monomer [alkyl allylsulfo sodium succinate which has] and 
sulfonic groups, such as monoalkyl ester of these polybasic acid, The polymerization nature monomer 
which has] and phosphate groups, such as 3-methylpropyl acrylamide sulfonic acid, [phosphoric acid 
mono- (**) ester of 2-hydroxyethyl (meta) acrylate], etc., The polymerization nature monomer [2- 
ethylhexyl (meta) acrylate ester of a sulfamic acid-ethyleneoxide adduct], etc. which has a sulfamic 
acid group, the monomer [2-acetylacetonate ethyl (meta) acrylate] etc. which has an acetylacetonate 
group, etc. are raised. The polymerization nature monomer in which a thing desirable [ among these ] 
has alpha, beta-unsaturated carboxylic acid, and a sulfonic group, Are a polymerization nature 
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monomer which has a phosphate group, and especially a desirable thing Acrylic acid (meta), It is 
phosphoric acid mono- (**) ester of a maleic anhydride, itaconic acid, maleic anhydride monoalkyl 
ester, 3-methylpropyl acrylamide sulfonic acid, and 2-hydroxyethyl (meta) acrylate. 
[0046]As styrene which constitutes the polymer (**) (D2-1) of this styrene, Styrene, alpha- 
methylstyrene, p-methylstyrene, m-methylstyrene, p-methoxy styrene, p-hydroxystyrene, p- 
acetoxystyrene, vinyltoluene, ethylstyrene, phenylstyrene, benzylstyrene, etc are mentioned. A thing 
desirable [ among these ] is concomitant use of styrene and styrene, and other styrene, and especially 
a desirable thing is styrene. 

[0047]ln (D2-1), copolymerization of a small amount of other monomers can also be carried out with 
** (d2-l) and styrene. As a monomer of copolymerizable others, alkyl (meta) acrylate [methyl (meta) 
acrylate, Ethyl (meta) acrylate, butyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, ], such as lauryl 
(meta) acrylate and stearyl (meta) acrylate, Substituted alkyl (meta) acrylate [hydroxyethyl (meta) 
acrylate, ], such as dimethylaminoethyl (meta) acrylate, unsaturated nitrile [(meta) acrylonitrile] etc., 
vinyl ester [vinyl acetate] etc., vinyl ether [butylvinyl ether] etc., alpha olefin [a hexene, octene, 
dodecen], etc., etc. are mentioned. Things desirable [ among these ] are alkyl (meta) acrylate, 
substituted alkyl (meta) acrylate, and unsaturated nitrile, and still more preferably, They are alkyl 
(meta) acrylate which has an alkyl group of C1-C12, hydroxyethyl (meta) acrylate, and acrylonitrile 
(meta). A carboxyl group, a sulfonic group, a phosphate group, a sulfamic acid group, and/or an 
acetylacetonate group A polymerization nature monomer (d2-1), The copolymerization ratio of 
styrene and other copolymerizable monomers, Usually, 5 to 99 % of the weight and styrene is [ the 
monomer / of (d2-1) / of 1 to 95 % of the weight and others ] 0 to 10 % of the weight, and styrene is [ 
the other monomers of (d2-1 ) ] 0 to 5 % of the weight two to 90% of the weight ten to 98% of the 
weight preferably. 

[0048]As a copolymer (D3-1) of the styrene containing a carboxyl group, a sulfonic group, a 
phosphate group, a sulfamic acid group, and/or an acetylacetonate group, and diene,The copolymer 
etc. of the polymerization nature monomer (d2-1) and styrene which have the above-mentioned 
anionic functional group, and diene are raised. 

[0049]As styrene which constitutes (D3-1), the same thing as the above (D2-1) is mentioned, and a 
desirable thing is also the same. As diene, butadiene, isoprene, chloroprene, hexadiene, octadien, etc. 
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are mentioned. Things desirable [ among these ] are butadiene, isoprene, and chloroprene, and 
especially desirable things are butadiene and isoprene. In (D3-1), copolymerization of a small amount 
of other monomers can also be carried out with ** (d2-1), styrene, and diene. As a monomer of 
copolymerizable others, the same thing as the above (D2-1) is mentioned, and a desirable thing is 
also the same. A carboxyl group, a sulfonic group, a phosphate group, a sulfamic acid group, and/or 
an acetylacetonate group A polymerization nature monomer (d2-1), The copolymerization ratio of 
styrene, diene, and other copolymerizable monomers, Usually, five to 98% of the weight, in other 
monomers, styrene is [ diene ] 0 to 10 % of the weight, and (d2-1) one to 40% of the weight one to 
94% of the weight preferably, Diene is [ (d2-1) / the other monomers of styrene ] 0 to 5 % of the 
weight two to 30% of the weight two to 85% of the weight ten to 96% of the weight. 
[0050] As a polymer (**) (D4-1) of beta-unsaturated carboxylic acid / alpha [ containing a carboxyl 
group, a sulfonic group, a phosphate group, a sulfamic acid group, and/or an acetylacetonate group 
], and alkyl (meta) acrylate, The polymer of the polymerization nature monomer (d2-1) which has the 
above-mentioned anionic functional groups, such as poly(meta) acrylic acid, the copolymer of** (d2- 
1) and alkyl (meta) acrylate, etc. are raised. As alkyl (meta) acrylate which constitutes (D4-1), Alkyl 
(meta) acrylate [methyl (meta) acrylate, ethyl (meta) acrylate, Butyl (meta) acrylate, 2-ethylhexyl 
(meta) acrylate, ] and substituted alkyl (meta) acrylate [hydroxyethyl (meta) acrylate, 
dimethylaminoethyl (meta) acrylate], etc., such as lauryl (meta) acrylate and stearyl (meta) acrylate, 
are raised. A thing desirable [ among these ] is the alkyl (meta) acrylate and hydroxyethyl (meta) 
acrylate which have an alkyl group of C1-C12. In (D4-1), copolymerization of a small amount of other 
monomers can also be carried out with an AKURURI (meta) rate. As a monomer of copolymerizable 
others, unsaturated nitrile [(meta) acrylonitrile] etc., vinyl ester [vinyl acetate] etc., vinyl ether 
[butylvinyl ether] etc., alpha olefin [a hexene, octene, dodecen], etc., etc. are mentioned. 
[0051]Things desirable [ among these ] are unsaturated nitrile, and are acrylonitrile (meta) still more 
preferably. A carboxyl group, a sulfonic group, a phosphate group, a sulfamic acid group, and/or an 
acetylacetonate group A polymerization nature monomer (d2-1), The copolymerization ratio of alkyl 
(meta) acrylate and other copolymerizable polymerization nature monomers, Usually, five to 100% of 
the weight, (d2-1) is [ alkyl (meta) acrylate ] 0 to 10 % of the weight, and other polymerization nature 
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monomers zero to 95% of the weight preferably, Alkyl (meta) acrylate is [ the other monomers of (d2- 
1 )] 0 to 5 % of the weight zero to 90% of the weight ten to 96% of the weight. 
[0052]the acid value of the resin (D) which contains negative triboelectric charging in this invention 
usually - 50-800 desirable - 60-750 - it is 70-700 especially preferably, the weight average 
molecular weight of the polystyrene conversion by the GPC method of** (D) - usually - 1000- 
1,000,000 - desirable - 10,000-800,000 - it is 50,000-500,000 still more preferably. 
[0053]in this invention, a publicly known thing can be used as a wax (B) - for example, a polyolefine 
wax (polyethylene wax.) ; long-chain-hydrocarbon [, such as polypropylene wax, ] (paraffin wax, 
SAZORU wax, etc.); - carbonyl group content waxes (carnauba wax, a montan wax, distearyl ketone, 
etc.) etc. are mentioned. The melting point of a wax is usually 40-160 **, and is 60-90 ** still more 
preferably 50-120 ** preferably. As measured value in a temperature higher 20 ** than the melting 
point, 5-1000 cps is desirable still more preferred, and the melt viscosity of a wax is 10-100 cps. The 
content of the wax (B) in a toner is usually 2 to 30 % of the weight, and is 3 to 25 % of the weight 
preferably. 

[0054]As colorant (C) of this invention, a publicly known color, paints, and magnetic powder can be 
used. Specifically Carbon black, Sudan black SM, the first yellow G. Benzidine yellow, pigment yellow, 
the India first orange, Yl GASHIN red, bara nit aniline red, toluidine red, the carmine FB, The pigment 
orange R, Lake Red 2G, the rhodamine FB, a rhodamine B rake, A methyl-violet-B rake, copper 
phthalocyanine blue, pigment blue, PURIRIANTO green, Phthalocyanine Green, the oil yellow GG, the 
kaya set YG, ora ZORU Brown B, the oil pink OP, magnetite, iron black, etc. are mentioned. The 
content of colorant (C) in a toner is usually 3 to 10 % of the weight preferably two to 15% of the 
weight. 

[0055]The manufacturing method of the toner binder (A) of this invention is illustrated. Polyester 
resin (A1) is obtained by heating and carrying out dehydration condensation of polycarboxylic acid 
and the polyol to 150-280 ** under existence of publicly known esterification catalysts, such as 
tetrabutoxy titanate and Djibouti rutin oxide. It is also effective to use decompression in order to 
raise the reaction velocity of the reaction last stage. 

[0056]The polyester (A1a) which denaturalized by a urethane bond and/or urea combination A one- 
shot process, It can obtain by publicly known methods, such as the prepolymer method, and is 
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obtained by making polyisocyanates (3) react to the polyols (2) used by (A1) and necessity at 50-140 
** for 10 minutes - 48 hours. When making it react, a solvent can also be used as occasion demands, 
as an usable solvent - aromatic solvent (toluene, xylene, etc.); ketone (acetone.) ; ester species, such 
as methyl ethyl ketone and methyl isobutyl ketone (ethyl acetate etc.); an inertness thing is 
mentioned to isocyanates (3), such as amide (dimethylformamide, dimethylacetamide, etc) and ether 
(tetrahydrofuran etc.). 

[0057](A1a) can obtain isocyanate group content polyester prepolymers (A1-2) by the ability to react 
to an extension agent and/or a cross linking agent (4). Isocyanate group content polyester 
prepolymers (A1-2) are obtained by using superfluous isocyanates (3) with the same manufacturing 
method as (A1a). The reactant with (A1-2), an extension agent, and/or a cross linking agent (4) is 
obtained by making it react at 0-140 ** under existence of water for 10 minutes - 48 hours. It may 
continue at a prepolymer reaction, this reaction is good in a line, and after adding (4) to a prepolymer 
(A1-2), it may be made to distribute in a drainage system medium, and it may be performed. 
[0058]The manufacturing method of resin (D) containing the negative triboelectric charging of this 
invention is illustrated. As polyester (D1-1) containing a carboxyl group, and polyester (D1-2) 
containing a sulfonic group, it can obtain with the same manufacturing method as polyester resin 
(A1). 

[0059]The polymer (**) (D2-1) of the styrene containing a carboxyl group, a sulfonic group, a 
phosphate group, a sulfamic acid group, and/or an acetylacetonate group, Content ***** for the 
above-mentioned anionic functional group The copolymer of styrene and diene (D3-1), The polymer 
(**) (D4-1) of beta-unsaturated carboxylic acid / alpha [ containing the above-mentioned anionic 
functional group ] and alkyl (meta) acrylate is obtained by carrying out copolymerization of the 
constituent monomer by a publicly known radical initiator, as a radical initiator - an azo initiator 
(azobisisobutyronitrile.) Peroxide system initiators (benzoyl peroxide, t-butyl par benzoate, di-t-butyl 
peroxide, di-tert-butyl peroxide hexahydro terephthalate, etc.), such as azobisvaleronitrile, etc. are 
mentioned. As a polymerization method, publicly known polymerization methods, such as solution 
polymerization, bulk polymerization, suspension polymerization, and an emulsion polymerization, 
can be used, as the solvent used in the case of solution polymerization - aromatic solvent (toluene, 
xylene, etc.); ketones (acetone.) Methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone, etc.; 

http://v^4Jpdl.inpit.gojp/...2F%2F%2F&N0551=00010000000000000000&N0550=l 11 11 1 101 1 1000000000&N0580=0[2008/12/04 17:25:29] 



JP,2t)00-258953,A [DETAILED DESCRIPTION] 

halogen system solveht; (dichloroethane etc.), amide series solvents (dimethylformamide etc.), etc 
can be used. When a solvent is used, a solvent is distilled out under ordinary pressure and 
decompression after a polymerization. When obtaining by suspension polymerization, it can 
polymerize underwater using organic system dispersing agents, such as a dispersing agent of 
inorganic systems, such as calcium carbonate and calcium phosphate, or polyvinyl alcohol, and 
methylation cellulose. Although polymerization temperature is chosen by the molecular weight of the 
radical initiator to be used and a toner binder, it is usually 50-170 ** preferably 5-200 **. 
Polymerization time is usually 2 to 24 hours preferably for 1 to 48 hours. [0060]The negative 
triboelectric charging dry type toner of this invention can be characterized by covering at least a part 
of surface of a toner by resin (D) containing a negative triboelectric charging group, and covering by 
** (D) of a toner surface can be performed by the method etc. which were illustrated below. 
** By adding ** (D) at the time of **** of a toner component, scouring, and grinding, add ** (D) at the 
time of**** of a method ** toner component which exposes (D) on the surface, and it scours, It is 
meltable in method ** (D) which makes (D) shift to the surface when carrying out wet agglomeration 
in a drainage system medium, and a toner dissolves (D) in an insoluble solvent, make it distribute 
further, and (D) After [ fixed ] carrying out time churning, Since the whole toner surface can be 
efficiently covered among the method described methods which filter or distill out a solvent and coat 
it on the surface of (D), method ** is preferred. When performing wet agglomeration of a toner in 
order to perform diameter[ of a granule Hzing of a toner, sharp-ization of particle size distribution, 
etc. for high-definition-izing and the improvement in resolution, method ** or ** is preferred, as the 
solvent used by method ** - water - although it may be independent, when (D) does not melt easily, 
water and the solvent which can be mixed can also be used together. As a solvent which can be 
mixed, alcohol (methanol, isopropanol, ethylene glycol, etc.), dimethylformamide, a tetrahydrofuran, 
Cellosolve (methyl Cellosolve etc.), and low-grade ketone (acetone, methyl ethyl ketone, etc.) are 
mentioned. The amount of the solvent used is usually 100 to 1000 weight section preferably 50 to 
2000 weight section to the toner whole [ 100 copies of]. In less than 50 weight sections, the 
dispersion state of a toner is bad and the particle toner of predetermined particle diameter is not 
obtained. It is not economical if 20000 weight sections are exceeded. As a temperature which 
distributes a toner in the solvent which dissolved (D), 0-150 ** (under application of pressure) is 
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usually 40-98 ** preferably. The time which distributes a toner is usually 10 minutes - 6 hours 
preferably for 1 minute - 12 hours. Although a solvent is filtered or distilled out after the above- 
mentioned operation, in order to perform covering by (D) of a toner surface enough, its method of 
distilling out a solvent is preferred. As a temperature which distills out a solvent, 0-140 ** is usually 
25-100 ** preferably. In order to distill out promptly, it may carry out under decompression. 
[0061 ]ln the dry type toner of this invention, a charge controlling agent and a plasticizer can also be 
further used in addition to a wax (B) and colorant (C). As a charge controlling agent, a publicly known 
thing, i.e., nigrosine dye, a quarternary-ammonium-salt compound, quarternary-ammonium-salt 
group content polymer, metal-containing azo dye, salicylic acid metal salt, sulfonic group content 
polymer, ** fluorine system polymer, halogenation aromatic ring content polymer, etc. are 
mentioned. The content of a charge controlling agent is usually 0 to 5 % of the weight. As a 
plasticizer, publicly known things, such as colloidal silica, alumina powder, titanium oxide powder, 
and calcium carbonate powder, can be used. The content of a plasticizer is usually 0 to 5 % of the 
weight. 

[0062]the particle diameter of the particles formed of the elongation reaction and/or crosslinking 
reaction of (A) in this invention - the viewpoint of development nature and resolution to a median 
diameter (d50) - usually - 3-15-micrometer 2-20 micrometers are 4-8 micrometers still more 
preferably preferably. The more nearly spherical one of shape is preferred from a fluid viewpoint. 
[0063]The dry type toner of this invention can be manufactured by the method of following ** and ** 
etc. 

** The method ** distribution granulation method for carrying out melt kneading, pulverizing after 
that using a jet mill etc., carrying out pneumatic elutriation further, and obtaining color toner, after 
carrying out the dry type blend of the kneading pulverizing method toner material (for example, 
method given in JP,9-15902,A) 

A toner binder makes a meltable solvent distribute a toner material after dissolution distribution to 
the poor solvent (for example, water) of the bottom toner binder of churning, subsequently distill out 
a solvent, particle toner is made to form, and they are solid liquid separation and a method of drying 
and obtaining color toner after cooling. 
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A thing desirable [ among these ] is ** distribution granulation method, and its distributed 
granulation method the poor solvent used as especially a disperse phase is a drainage system 
medium is preferred. As a method of it being stabilized and making a toner dispersing element 
forming in a drainage system medium, the constituent of a toner raw material is added into a 
drainage system medium, and the method of distributing according to shearing force, the method of 
making a micro porous body pass the constituent of a toner raw material, and distributing in a 
drainage system dispersing element, etc. are mentioned. After mixing a toner raw material 
beforehand, added the mixture into the drainage system medium, and made it more desirable to mix 
them, when a toner binder (A) and other toner raw materials (colorant, a release agent, a charge 
controlling agent, etc.) make a dispersing element form in a drainage system medium, but to 
distribute. Other toner raw materials, such as colorant, a release agent, and a charge controlling 
agent, may be added after necessarily not mixing when making particles form in a drainage system 
medium, and making particles form. For example, after making the particles which do not contain 
colorant form, colorant can also be added by the method of publicly known dyeing. 
[0064]Although not limited especially as the method of distribution, publicly known equipment of a 
low-speed shear type, a high-speed shear type, a friction type, a high pressure jet type, an ultrasonic 
wave, etc. is applicable. In order for the particle diameter of a dispersing element to be 2-20 
micrometers, a high-speed shear type is preferred. When a high-speed shear type dispersion machine 
is used, number of rotations does not have limitation in particular, but 1000-30000 rpm is usually 
5000-20000 rpm preferably. Although dispersion time does not have limitation in particular, when it 
is a batch method, it is usually 0.1 to 5 minutes. As a temperature at the time of distribution, 0-150 ** 
(under application of pressure) is usually 40-98 ** preferably. The viscosity of the dispersing element 
which the elevated temperature one becomes from a toner binder (A) is low, and distribution is 
preferred at an easy point. 

[0065]The amount of the drainage system medium used to 100 copies of toner binders (A) is usually 
100 - 1000 weight section preferably 50 to 2000 weight section. In less than 50 weight sections, the 
dispersion state of (A) is bad and the particle toner of predetermined particle diameter is not 
obtained. It is not economical if 2000 weight sections are exceeded. A dispersing agent can also be 
used if needed. The way which used the dispersing agent is preferred at the point that distribution is 
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stable, while particle size distribution becomes sharp. As a dispersing agent, a water soluble polymer 
(polyvinyl alcohol, hydroxyethyl cell roll, etc), Publicly known things, such as inorganic powder 
(calcium carbonate powder, calcium phosphate powder, hydroxyapatite powder, silica impalpable 
powder, etc.) and surface-active agents (sodium dodecylbenzenesulfonate, sodium lauryl sulfate, 
sodium oleate, etc.), can be used. It is more desirable from the electrified surface of a toner to be also 
able to assume that this dispersing agent has remained in the toner particle surface, when a 
dispersing agent is used, but to carry out washing removal after extension and/or crosslinking 
reaction. 

[0066]ln order to make low viscosity of the dispersing element which consists of toner binders (A), (A) 
can also use a meltable solvent. The way which used the solvent is preferred at the point that particle 
size distribution becomes sharp. As for this solvent, it is preferred that the boiling point is the 
volatility below 100 ** from the point that removal is easy. As this solvent, ethyl acetate, acetone, 
methyl ethyl ketone, etc. are mentioned. 0-100 copies of amount of the solvent used to 100 copies of 
toner binders (A) are 0-300 copies of usually 25-70 copies still more preferably preferably. When a 
solvent is used, it warms and removes under ordinary pressure or decompression after extension 
and/or crosslinking reaction. 

[0067]The dry type toner of this invention is obtained by drying the powder obtained in this 
dispersing element by carrying out solid liquid separation of extension and/or the particle toner 
which made carry out crosslinking reaction and was formed with a centrifuge, a SUPAKURA filter, the 
filter press, etc. It can carry out using publicly known equipment, such as a fluid bed type dryer, a 
reduced-pressure-drying machine, and a dryer of the ** style, as a method of drying the obtained 
powder. If needed, it can classify using a pneumatic classifier etc. and can also be considered as 
predetermined particle size distribution. 

[0068]lt is mixed with carrier particles, such as a ferrite which coated the surface if needed with iron 
powder, a glass bead, nickel powder, a ferrite, magnetite, and resin (an acrylic resin, silicone resin, 
etc.), and the dry type toner of this invention is used as a developer of an electric latent image. It can 
rub against members, such as an electrifying blade, instead of a carrier particle, and an electric latent 
image can also be formed. The dry type toner of this invention is fixed to base materials (paper, 
polyester film, etc.) with a copying machine, a printer, etc., and let it be a recording material. As a 
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method fixed to a base material, a publicly known hot calender roll fixing method, the flash fusing 
method, etc, are applicable. 

[0069]Although an example explains this invention further below, this invention is not limited to this. 

Hereafter, a part shows a weight section. 

[0070] 

[ExampleJIn the reaction vessel to which example 1 (composition of a toner binder) condenser tube, 
the agitator, and the nitrogen introducing pipe were attached, 343 copies of 2 mol of bisphenol A 
ethyleneoxide additions, 166 copies of isophthalic acid, and two copies of Djibouti rutin oxide are put 
in, After reacting at 230 ** by ordinary pressure for 8 hours and reacting by decompression of further 
10-1 SmmHg for 5 hours, It cooled to 1 1 0 **, and 1 7 copies of isophorone diisocyanate was put in 
toluene, the reaction was performed at 110** for 5 hours, subsequently desolventization was carried 
out, and urethane denaturation polyester (1) of the weight average molecular weight 72000 was 
obtained. The polycondensation of 570 copies of 2 mol of bisphenol A ethyleneoxide additions and 
217 copies of terephthalic acid was carried out at 230 ** under ordinary pressure like the above for 6 
hours, and the polyester (a) in which the peak molecular weight 2400, the hydroxyl value 51, and the 
acid value 5 have not denaturalized was obtained. Like the above, 570 copies of 2 mol of bisphenol A 
ethyleneoxide additions, Carried out the polycondensation of 217 copies of terephthalic acid at 230 ** 
under ordinary pressure for 6 hours, and, subsequently cooled to 180 **, and added 116 copies of 
trimellitic anhydride to this, it was made to react by 180 ** ordinary pressure for 2 hours, and the 
resin (D1) which has negative triboelectric charging was obtained. AV of (D1) was 71. (D1) 100 copies 
were dissolved in 200 copies of ethyl acetate, it mixed, and the carboxyl group which adds a 
diethanolamine part (D1) was used as amine salt. 300 copies of acetic acid solutions of 200 copies of 
urethane denaturation polyester (1), 700 copies of polyester (a) which has not denaturalized, and the 
resin (D1) which has negative triboelectric charging, and 2000 copies of ethyl acetate were mixed, it 
dissolved, and the ethyl acetate solution of the toner binder (1) was obtained. Reduced pressure 
drying was carried out for the part, and the toner binder (1) was isolated. As for 55 ** and Teta, 128 ** 
and TG ! of Tg were 140 **. 

(Creation of a toner) 240 copies of ethyl acetate solutions of the toner binder (1) of the above in a 
beaker, 20 copies of trimethylolpropane tribehenate (melting point of 58 **, 24 cps of melt viscosity) 
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and four copies of cyanine blue KRO(s) (product made from San-yo coloring matter) are put in, and it 
agitated at 12000 rpm and was made to dissolve and distribute uniformly by TK type homomixer at 
50 **. 706 copies of ion exchange water, 294 copies of hydroxyapatite 10% suspension (super 
tightness 10 by Nippon Chemical Industrial Co., Ltd.), and 0.2 copy of sodium 
dodecylbenzenesulfonate were put in in the beaker, and it dissolved uniformly. Subsequently, having 
carried out temperature up to 50 **, and agitating to 12000 rpm by TK type homomixer, the above- 
mentioned toner material solution was thrown in and it agitated for 10 minutes. Subsequently, this 
mixed liquor was moved to KORUBEN with a rabble and a thermometer, temperature up was carried 
out to 98 **, the solvent was removed, pneumatic elutriation was carried out and the ** exception 
obtained the particle toner whose particle diameter d50 is 6 micrometers, after washing and drying. 
Subsequently, 0.5 copy of colloidal silica (Aerosil R972: product made from Japanese Aerosil) was 
mixed with the sample mill to 100 copies of particle toner, and the toner (1) of this invention was 
obtained. An evaluation result is shown in Table 1. 

[0071]ln the reaction vessel to which example 2 (composition of a prepolymer) condenser tube, the 
agitator, the condenser tube, and the nitrogen introducing pipe were attached, 570 copies of 2 mol of 
bisphenol A ethyleneoxide additions, 217 copies of isophthalic acid, and two copies of Djibouti rutin 
oxide are put in, After reacting at 230 ** by ordinary pressure for 8 hours and reacting by 
decompression of further 10- 15mmHgfor 5 hours, it cooled to 140 **, 213 copies of isophorone 
diisocyanate was put in, the reaction was performed at 140 ** for 5 hours, and the prepolymer (1) 
was obtained. 

(Composition of the resin (D) which has a negative triboelectric charging group) The 
polycondensation of 570 copies of 2 mol of bisphenol A ethyleneoxide additions, 21 7 copies of 
terephthalic acid, and 120 copies of sulfoisophtharate was carried out at 230 ** under ordinary 
pressure like the above for 6 hours, and the resin (D1) which has negative triboelectric charging was 
obtained. AV of (D1) was 78. 

(Composition of a ketimine compound) After teaching 50 copies of isophorone diamine, and 50 
copies of methyl ethyl ketone into the reaction vessel with a rabble and a thermometer and 
performing a reaction at 50 ** for 5 hours, five copies of diethanolamines were added and the 
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* ketimine compound (1) was obtained. 

(Creation of a toner) 174 copies of prepolymers (1) of the above in a beaker, 26 copies of ketimine 
compounds (1), 48 copies of ethyl acetate, and 16 copies of carbon black ( MAI 00 by Mitsubishi Kasei 
Corp.) are put in, and it agitated at 12000 rpm and was made to dissolve and distribute uniformly by 
TK type homomixer at 60 ** Let this be resin liquid (1). 1000 copies of ion exchange water, 40 copies 
of polyvinyl alcohol (PVA-235 by Kuraray Co., Ltd.), and 0.3 copy of sodium dodecylbenzenesulfonate 
were put in in the beaker, and it dissolved uniformly. Subsequently, having carried out temperature 
up to 60 **, and agitating to 12000 rpm by TK type homomixer, 200 copies of resin liquid (1) was 
thrown in, and it agitated for 10 minutes. Subsequently, after moving this mixed liquor to KORUBEN 
with a rabble and a thermometer and performing a reaction at 60 ** for 10 hours, temperature up 
was carried out, the solvent was removed, pneumatic elutriation was carried out and the ** exception 
obtained the particle toner whose particle diameter d50 is 7 micrometers, after drying. Subsequently, 
0.5 copy of colloidal silica (Aerosil R972: product made from Japanese Aerosil) was mixed with the 
sample mill to 100 copies of particle toner, and the toner (2) of this invention was obtained. An 
evaluation result is shown in Table 1. 

[0072]The toner binder (3) was obtained like Example 1 except not using the resin (D1) which has a 
negative triboelectric charging group as example 3 (composition of toner binder) toner binder 
component. 

(Composition of the resin (D) which has a negative triboelectric charging group) In the autoclave 
reaction vessel to which the thermometer and the agitator were attached, 646 copies of xylene was 
put in, 746 copies of styrene, 1 40 copies of acrylonitrile, 1 30 copies of acrylic acid, 1 5.5 copies of di-t- 
butyl peroxide, and the mixed solution of 1 1 8 copies of xylene were dropped at 1 70 ** in 3 hours 
after a nitrogen purge, and it held for 30 minutes at this temperature further. Subsequently, the resin 
(D3) which performs desolventization and has a negative triboelectric charging group was obtained. 
AV of (D1 ) was 1 01 . (D3) The methanol solution which mixes and dissolves 1 00 copies in 500 copies of 
methanol (D3) was obtained. 

(Creation of a toner) 240 copies of ethyl acetate solutions of the toner binder (3) of the above in a 
beaker, 20 copies of trimethylolpropane tribehenate (melting point of 58 **, 24 cps of melt viscosity) 
and four copies of cyanine blue KRO(s) (product made from San-yo coloring matter) are put in, and it 
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agitated at 12000 rprrr and was made to dissolve and distribute uniformly by TK type homomixer at 
50 **. 706 copies of ion exchange water, 294 copies of hydroxyapatite 10% suspension (super 
tightness 10 by Nippon Chemical Industrial Co., Ltd.), and 0.2 copy of sodium 
dodecylbenzenesulfonate were put in in the beaker, and it dissolved uniformly. Subsequently, having 
carried out temperature up to 50 **, and agitating to 12000 rpm by TK type homomixer, the above- 
mentioned toner material solution was thrown in and it agitated for 10 minutes. Subsequently, this 
mixed liquor was moved to KORUBEN with a rabble and a thermometer, temperature up was carried 
out to 98 **, the solvent was removed, pneumatic elutriation was carried out and the ** exception 
obtained the particle toner whose particle diameter d50 is 6 micrometers, after washing and drying. 
Subsequently, it dried, after mixing and stirring [ 100 copies of particle toner ] 500 copies of methanol 
solution of the above (D3). Subsequently, after mixing 0.5 copy of colloidal silica (Aerosil R972: 
product made from Japanese Aerosil) with a sample mill to 100 copies of particle toner, the toner (1) 
of ** and this invention was obtained. An evaluation result is shown in Table 1 . The toner (3) was 
obtained like Example 1 except using a toner binder (3). An evaluation result is shown in Table 1. 
[0073]The comparison toner binder (1) and the comparison toner (1) were obtained like Example 1 
except not using (D1) as resin which has a negative triboelectric charging group as comparative 
example 1 toner binder component. An evaluation result is shown in Table 1. 
[0074]The polycondensation of 354 copies of 2 mol of comparative example 2 (composition of toner 
binder) bisphenol-A ethyleneoxide additions and 166 copies of isophthalic acid was carried out by 
having made two copies of Djibouti rutin oxide into the catalyst, and the comparison toner binder (2) 
of the weight average molecular weight 8,000 was obtained. As for Tg of the comparison toner binder 
(2), 1 36 ** and TG' of 57 ** and Teta were 1 33 **. 

(Creation of a toner) 100 copies of aforementioned comparison toner binders (1), 200 copies of ethyl 
acetate solutions, and four copies of cyanine blue KRO(s) (product made from San-yo coloring matter) 
are put in in a beaker, and it agitated at 12000 rpm and was made to dissolve and distribute 
uniformly by TK type homomixer at 50 **. Subsequently, it toner-ized like Example 1 and the 
comparison toner (2) whose particle diameter d50 is 6 micrometers was obtained. An evaluation 
result is shown in Table 1. 

The examples 1-3 of evaluation, and the examples 1 and 2 of comparative evaluation [0075] 
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4 [Table 1] 

Toner No Electrification quantity (1 -minute value) electrification quantity 

(60-minute value) MFT HOT Example 1 -13.7 -16.2 135 **. Not less than 

230 ** Example 2 -12.1 -15.1 More than 130 ** 230 ** Example 3 -14.0 -16.5 More than 135 ** 230 ** 
Comparative example 17.8 15.9 More than 135 ** 230 ** Comparative example 2 -10.1 -15.6 135 ** 
1 70** [0076][Valuation method] 

** The electrification quantity toner 1g and 24 g of ferrite carriers for electro photography 
(Powdertech make; floor Iine961-150) were mixed for 3 minutes using the turbular shaker mixer, and 
electrification quantity was measured using the blowing off electrification quantity measuring device 
(made by Toshiba Chemical). Further 57 part mixed and electrification quantity was measured. Let 
electrification quantity (3-minute value) and electrification quantity after 60-minute mixing be 
electrification quantity (60-minute value) for the electrification quantity after 3-minute mixing. 
** The fixing unit of the commercial copying machine (SF8400A; product made from a sharp) was 
converted, and fixing temperature evaluated the undecidedness arrival picture developed using 
minimum-fixing-temperature (MFT) marketing monochrome copying machine (AR5030; product 
made from a sharp) using the variable fixing machine. The survival rate of the image concentration 
after grinding a fixed image against putt considered it as minimum fixing temperature with the fixing 
roll temperature used as not less than 70%. 

** Fixing evaluation was carried out like the hot offset generating temperature (HOT) above- 
mentioned MFT, and visual evaluation of the existence of the hot offset to a fixed image was carried 
out. It was considered as hot offset generating temperature with the fixing roll temperature which 
hot offset generated. 
[0077] 

[Effect of the lnvention]Since the negative triboelectric charging dry type toner of this invention does 
the following effects so, it can be conveniently used as a dry type toner used for electro photography, 
electrostatic recording, electrostatic printing, etc. 

1 . Excel in development nature and transfer nature. 

2. Excel in heat-resistant preservability and excel in both low temperature fixability and hot offset- 
proof nature. 
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3. Since it excels in the glossiness at the time of considering it as color toner and hot offset-proof 
nature is excellent, it is not necessary to carry out an oil application to a fixing roll. 

4. The transparency at the time of considering it as color toner is high, and excellent in a color tone. 



[Translation done.] 
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>**-y-r KWtt*?»*. *iw*«rr**yxx 
x/u (A1-1) t#y*-/ws (D ©Jt*«, 

■©i»tfc[OH (A1-1)]/[OH (1)]iUT> 
»»1/0^1/5» ff*L<»1/0~1/3s ?5 
lc!if$L<l*1/0. 5~1/37«5. 

[0015] #>My->7*-h (3) tLza. mm 

S (NC0S*©MIS*l«<, J.XTID8) 6~2 0©3f 
S«<l?y-fyS/7*-h. eel^a2~1 

-ry->7*-k m^a4~i 5©aaBC#y-ry->7 



(4) 
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hfcii/zfte^tf'My^*- ho2ift& (7u* 
vs. a;kic-y-r= ks, 7077*- kb* 7U7 

& tfn Kg* 7UhS>':d->B> 7Uh-<SV 
B* -fy->7*U-hB. w;u K>B**Mi* 
*£} s Cti6©NCO«*B»i!rtt3Wb«* (**-> 
MbStk 7^^>Wt^l) T-7P-y7L./cfc<7>, 

[0 0 16] ±K»*#y'fV->7*--h©JMM!£ 
LTtt» 1. 3 -tS&Zf/Xrcit 1 . 4-7x=U>5> 
<y->7*-K 2, 4-££tf/$fcli2. 6-HJ 
l/V5*fV5>7*-h (TDI) . IIITDU 2. 

4' -fc*if/$rcW4, 4' — y7xx;k**y«;M 

y*7*-h (MDI), fflKMD I [ffl^-77' = /7 
ix/k**> (*;UA7/U7fcK<h55#fii7SV (7- 
V) Sfctt*0;I£tt£©fiS££fi)» ; *J7~/~J7 
x-ll*Z>£'J>m. (tctXtf 5~2 0ii%) ©3t 

ttw±«M?';75 >£©»£»] o**fy\m : tfi> 

7'J/k1?'My->7*-h (PAP I) ] v 1. 5-r 
7^UV-7-fV->7*-h. 4, 4' , 4" -MJ7i 
=W^>h^V->7*-h, m-fcj:tfp— fV-> 

7r h7ix/ux/l/*x;H-y«>7*- h££WtfS 

ft5o 

[0017] ±imBhm#<j'fvi'7 T z- hnmwmt 

-TVS'T'fc-K '\*+M*U>vH'y->7*-h (H 
DIK Kx*P<? 1 U>vH'y->7*-K 1. 6, 1 
1 -7VT*>HJ-<V>'7*-k 2, 2. 4-MJ 

y*n/^*+^*u>-y-f y->7*- K v*Jy*J<(v 

->7*-k 2, 6-v > 'Ty->7Thy^U*7'PX- 
K (2-<y->7tH^) 77U-K £7. 
(2-<<V'S7t\-X?){,) *-#*-k 2— fV*> 

7Thx^/U-2, 6-^y5/7th^/l-h 

[0 0 18] ±!Bfl§Siatf l J'ry->7*-h<Dftftfll£ 
LT(*> -f v*a>»Mvt/7*- h (I PD I) , V 
->7P / s*->/up<^y-4 ( 4' --y-< y->7*- h 

(Tki^MDi) % ->?p'\*->uvv > '-<y->7*-k 
**;k>7P'\*->uvy>'-f V->7*- h (*i^T D 

i) , tfT. (2-<y-y7-r hi^;u) -4— y^p^\ 

*-fe>-1. 2-Vt>l\>tf**Sls-b> 2, 

/$fc«2, 6-/;u^/u^->-y<y->7*- hfciftf 
pwsft*. 

[0019] ±iKf#eis«#'j'f y->7*- h©m* 
wtLTtt* m-6*t;/*rtttp-*->u uv-y-r y 

->7*-h (XD I) , a, a. a' , a' -f 

5 1 ;b*-y'ju>-y'ry->7*-h (tmxdd £<b~tf 

Ptf6ftS, 

[0 0 2 0] $fc, ±IB* V 'Ty-y 7*- !■• ©Stifle 
1*, SttMD I (7U*VSttMD K ^jUtf-y^S K 



^ttMDK h'JbKPA/Hf^7x7i-hSttMD 
l££) > 7U^>S14TD I HiZ0)$V<<V*s7*- 

I «h7U*y£14TD I (-fy»7*-ht« 

[002 1] tfc, ±KO'Ty->7^- hS<D7'Py7 

<b^*tLT» ±fB^y->7*-Mb£»tf>Ncos£ 
**-yA<b£ft o«*jh*;m- ]»**$/ a, **;n 
*/i/*h**->A) , c-^yp^^^^s 7i/-/u 

[0022] cfteo^-ST'ffSL^troiie-i so 
3?#SfcK',Ky-y7*-k S8ta4~i lomm* 
"My-y7*-k KtS4~i 5osisiie?K'j-fy-> 
7*-k fc«fctfcftSW7"P'y7<bS%iT*a&»A 
KlffU^OttTDI, MD U HDI, *jSM0 

i % i pd u jj^if cfteo^^/i/x^i/^r h**-y 

[0023] *iHym-n (3) o&mt. -c 
y->7*-hS[Nco]t, *ws*^wr«#yi^ 

x/b (A1-1) *-/!/» (1) OSSHOH]© 
^«Jt[NC0]/[OH]«kLT. >I2l/2~2/K 
$?$L<«1. 5/1-1/1. 5, f5(C5?$L<« 
1. 2/1~1/1. 2T'S5. [NCO]/[OH]tf2 

[0024] 7u^yKl4#yxxx;uo»? 

7$5. ^y^-^^LTti, 7/l/*;U7;U3-/l/ (* 
^y-;k x^/-ik 7^y-/k ^-y^y->k 5 
7'J;U7;Ua-;k t.t 1 7';/U7;up-/1/^^) ;7/u 
/i/*;i/7^P-iU (^v>W7;ua-/i/&£) ;7i/ 
-;HS©7;u*uv** H t-i' K«» (7i/-;kDX 
rityttcV-i VttWk. /-iV7x/-i\,<DT*i>y 

[0025] <y^7*-hS^5*'Jxxx;i/yw 
'JT- (A 1-2) i:#gffJteJ:U ; /$/-diS?«l»J 
(4) t<»Jx.RM\t. *KS«^-r5/K'JX7xx/U 
(A 1-1) t-rv->7*-Ka (3) SNCOgtfJi 
#-T5J:3lc (3) iafJT'SlSS-^T (A 1-2) £ 
U ^61C (4) ^StS^-a-SiliTlf^Cltft^ 
•5. tKKB^WT^^'Jx^t 1 ^ (A 1 - 1 ) t<y 
->7*-hS (3) ilTlt ^-rfttlulB^igS^ 

^■r*7K'jx7s7/i/ (ai-i) <htfy'ry->7*- 
m (3) icosts^ittWT'iae^trot^SKDtro 

[0 0 2 6] TkKS^^'JxX^KC/Jf'J-f V->7* 

u<ku?- (a 1-2) #U'ry-y7*- 

h<Dib*«. -fy->7*-hB[NCO]i. *SSB^# 
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tf'JXT. x/KOfcHS [O H ] ©^l/Jt [ N C O] / [O H ] 
tLT, >I£5/1~1/K #$L<li4/1~1. 
2/1, *6lc»SL<tt2. 5/1~1. 5/17-35 

[0 0 2 7] B7U#y?- (A1 -2) *<D1#?S 
fcyK«*f*S(5tt»tt, iIBl«J(±» »SL< 
tt, ¥*31. 5~3f@> *SlCff*L<tt» ¥*D1. 8 
~2. 5ffl?£S. ±E«HlCT*Ci?» (Al- 
2 ) Off £fc <fc /£ fctt^EtSWOtt^atf;!; < 

[0 0 2 8] fMH!l&£tf/$fcl*KflRiJ (4) <kL7 
tt, 75 (4-1) , #y (4-2) s * 
y/-/l/*>7*>51 (4-3) , * (4-4) 33<fctf4- 
1 (07 5 /Stf Bap>r»MbS*7*7P «> *fb**ifc«, 
© (4-5) ftgJWWfSti*. C*i6©35ff*U* 
(4-1), (4-2), (4-4) 33<fctf 

(4-5) 3&ti:ff$UMb4>f& (4- 

1), (4-4) 33«fctf (4-5) T*y» tt(C#*L 

t*t»®«\ ynvtitsixrcTs.y® (4-5) e*tf 

* (4-4) 

[0 0 2 9] 75 V!S (4-1) £L7, -775 V (4 
-1a) , 3~6ffi*fctt*tltt±©#y75V (4- 

i b) , 75/7/UP-/U (4- 1 c) , 75/p<;i/2> 

7*V (4-1 d) 33*075/* (4-1 e) 
p1f5^5o 

[0 0 3 0] "77 5 V (4-1 a) t L7H\ MXft6 
~2 3©3HFflr775V (7IXUX775 V, -VX? 
;|/hJl/IVi?75X 4, 4' -V75/-V7iXJM* 
Vfcif) ;l«R5~2 0<Dl!raK-775v (4. 4' 
—775/- 3, 3' -7;<*/k7-y*P'S*-y/l//* 
X -rv*PVV*75 V& 

a ; fi*tf««a2~i 8 oiBii^sv (x^u 

V775X fh7^fUVy7?>, 'Vt t -«r**UV 

[003 1] 3~6ffi£fd**nJ.X±©#y75V (4 
-1b) <tL7fi, yifl/>M)75X KUX^U 
Vxh^SVS^^tfe+li.o 75/7JUP-/U (4 
-1c) <bL7(i, ^»2~1 2©t,©*)WS*U 
»t*0iJ<fcL7W:x$/-;U75V, k Kp*-Vx?;U7 
= 'JVftir<WI»If6*l*. 75/*/k*77*V (4-1 
d) iLTH Jn*ft2~1 2©*>©JbWStl, Si* 
0J<!:L7«75/i^l//./l,;t>7$V, 75/7Pfcf/l/ 
^^y$>ftc*ffflf6ft|, 7S/U (4-1 e) 
tLTIi, ^»2~1 2©t>©jbWS*U RftfJi: 
LTtt7S/rPtT*>«, 75/*7PVlgfciftfP 

[0032] Ct\$7~y® (4-1) ©?-5ff£U^ 
*,©«, 4-1 a (#IC4, 4' v»7s/^7HlM 
*V, <<V*PV-77SV3b\fctfX^UV-y7SV) 33 
<fctf4-1 a,b'J>S©4-1 b «SIC7'X?UVMJ7 



SV) <DS^*T'35?.o Sd4fe09ft*B« 4-1 a«k4 
-1 b©*;Ht7\ 3I5iM 0 0/0~1 0 0/10, # 
$L<li1 00/0~1 00/573&£ o 
[0 0 3 3] #')*-ll® (4-2) t L7li, MIB© 
#y*-;u» (i) ^^©^©tffctfetu #$U> 
t.©"bra«?**. #y^;u*r*>a (4-3) zl 

Tit. ILWV'Jtt-lW 1, 4-7*Vv^*- 
/k 1, 6-^*+^-y**-/U&£jbWS*x£o 4 
- 1 ©7 5 /»tf BMRn»*{b$*T7P «v ?<b?n/c 
*>© (4-5) t L7li, MI34-1 a~4-1 e©7 
5VS£Stf!Sa3~8©$-hVg; (7-fehx *^/ux 
fi^hX /^/kfyT^/l/^f-V&f) frS»5ft 

£*?5 ***yy v<bS%&£6WS*i 

[0 0 3 4] *jt»J&<btf/*fcl*SflRy (4) ©it* 
i*, f v->7*- hfi^&#y ixx/u^U/Ky^- 

(A1-2) ttXONCOmn^fr&WQCHt, (4) 
*©7§te*fRS [ B ] ©*;l/»©Jt [N C 0]/[B] <fc L 
7, iISM/2~2/1, $J£L<«1. 5/1~1/ 
1. 5, £6tCff$L<»*1. 2/1~1/1. 27* 
5» &3b\ (4) tf# (4-1 d) ©*§£»*« 2 fffi© 
3tt**{bS*fcLTWy»3. [NC0]/[B]*±B 
SHUTS C<h7\ W*y h*7-fey htttfA±T«. 

[0 0 3 5] ^SK, i^lCcfcy (D) tfttCEfEHlSlt 
S"J*ffl^5Ct^T*5. Kf5teitS!l£L7H\ ^EZ-f 
V->7*-h (^WU-fVv^^-K 7ir/kV 
->7^-h&<h*) > t/i^K+'t-f K W*\W)*s*J 
;l/X-x;U*i:) , t/7SV (v>i^U75X v>7' 
^;l/7~X 7'^U7 = X 7-7y;U75V*(lf) ;=e 

/7$>zyay<?Ltc*><D tm>it*w*i£) ; 
^/*-/U (/-*/-;k x^/-/k <fv7a/V- 
IW 71/-M/; ^//^l/^y^v (^ 

/u/;i/*7^x ^^yyu/iUA^vat*) ftt'^ 

[0 0 3 6] #yx^x;l/fflBI (AD ©*»g<ffi«jl 

^5«±T-«y, »$L<i*io~i2o> ^etc»s 

L<tt20~80T»5o 5 UTTHtWimUft®. t fiS 
^©14©p3i©ETTfiJtc^5o E (A) (DlMiWii^ 
0~1 2 0, #$L<B0~5 0, ?6ft»$L<tt5 
~3 0T'3o5,, 

[0037] *»wicfe^T» z?i>y%:%im (A 2) 
li, x^uvstxhyyi/S^W^/^-^cf^a^ 
LTtfen^. x?isy®tLTitz=f-isy, a-*? 

x p-^i-t->xfux p-bKpmfi/x 

p-7thtf7,fUX kX/Uh/UXX I*/k** 

xhy^SS^TE/^-tLTtt (/^) 7-7 
yp=hU/k ->7/^^UVa:^3!)W6n2.o Ztx 

^©t/T-w^tc, ^ia?a^/u^>*©7;u*/i/ (K 
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3l8n~2 2) XXxJU [/x/U 7?'JU- 
k X*/U 7*«JU-k 7rJb (.**) 77 

MU-k *7rJb 77'JU-k x->;l/ (* 

*) 77'JU-k t^'^U (/*) 77'JU-k x 
h^xi/yU (;*$) 77 UU-K '\*?Ti'll (;* 
*) 77'JU-k Xt7'J/U O?) 77'JU-k 
'K'SXJU (*7) 7*Ul/-hft£]» tfxjUT.T^b 

-[ex/M^I/X— r/l/fcifh /\ay>7cBBft£= 
[0 0 3 8] X#*->8JBi (A3) £L?(i, £X7i 

/-/i/S (e77i/-ji/A, ex7i/-/uF, trx 

7x/-/l/S&£) £xfc?7P/UfcKyv<!:©ttl)Dfii£ 
^i:6WetiSo #y>U4r> (A 4) £L?(i, 

#y*- /i* (i) t#'J'ry->7*-hS (3) ©B 

«?3SSo 

[0 0 3 9] *5IW[C33^T> V1—IUV?- (A) 

©g p cm-cmzLtcX') xxi/>**e-7#?a 

I& ilSl 0 0 0~1 0000s *?$L<«1 500~ 
1 0000. 3-6lC»SL<W2000~8000T£ 
5. 100 OSftTISBfK^tttfSWbU 1 0 0 0 0 

>#-©#? XIEBB (Tg) ttii^3 5~8 5°C> » 
£L<tt4 5~7 0'CT<2&£„ 3 5 0 C*jg7tthT-© 

B«Miisafl«wbu 8 5x*a«i:fia3£«tt^ 
+ttt*z. vi—iuy?-mffl&®& (c ) i 

LTlix a£JB%B(2 0 H z (Cfcl^T 1 0 0 0 0 d y n 
e/cm2<b&3S£ (TG' ) jt>\ aft 1 0 0 o CJ-X 
±, #£L<(i1 1 0~2 0 0°CT££<, 1 OO'GfciS 
?tt»*v HfcWWbT*. ht-/W>^ 

-QKtt& LTiiv acjnauK2 ohz ictsvr 1 o o 
o#YXta*as do) t\ aai 8o o c«t> » 

£L-<tt90~1 60°CTft*o 1 8 0 0 C£S;L*<bffi 

ajeaifcwifbT*. Tfcfc-s, ffia&*tt£iraty k 

*7*v htt©p5a©BjftfrS, TG' ttTn^yBf 
E«W*Lt\ tl«W4TG' <bTn©S (T 
G' -Tq) l*0'Ctt±tf#*U\ SSKtfSLO* 
1 0 °CJ.X±T« »J . 1tlC»$ L < « 2 0 °CJ.X±7«5,, 

te©ffift©«j&#6, T n t T g ©Ml* 0 ~ 1 0 0 "Ctf 

»tu\ *s»c»*L<tti o~9o°c7i&ys fstc 

»tL<»2 0~8 0°CT'S5, 
[0 0 4 0] WTn BBBttSBBTSttB (D) (CO 

mm (d) £lt(*s */u#*->;ua» 7/u*>i*ex 

•JVffiSs 7/U7 7 5V&g, 7*x;U7'fehThg& 
£©7=*>ttBtt»*a*rT*«Bft£tf*»fSti 



[0 04 1] fit (D) ©±#tSfig»i: LT(*. *'JM 
x;U (D1) % **U>B© (#) B£f* (D2) » X 
9\*vmt*Jxy*0)#mtM. (D3) , a, 0-*fiS 
«A>U#>«/7;l/*il (*7) 77';U-h© (») 
BStt (D4) fciftfifctfetl*. 

[0042] a/utf+^/psfc^rrstfyxxx/u 

(D1-1) tLT\t. #y*-iU« (i) £#u*wu 
#VBB (2) ©um?. fro (2) *©*/!>#* 
->/US£ (D *©*B^BBKJ:Vt>a«[cBi^: 

*»©, (1) *©*S!»©Sm»^ (2) *©*/l/#* 

->;us j: y tjiifijtcfflt^ct©^ 3«w±©# y 

>KS (2-2) fcSlSJ-ttfcfcW&^ltfrgtfStl*. 

#y*-;M« (D s *y*;i/#>«fi (2) »*tf3 
««±©#y *;u#v» (2-2) i:L?(*. ^-ti^*i 
«l3©#yiXx;H« (AD ©«U«fi8»i: L?§3© 

Lt&otmmoboft&ifzn. »*Li^©t»n« 
?$5 0 *y*-;wi (i) £#uft;i'#>M (2) 

©Bffia1jJ?% 6^ (2) +©*/U/1?*->/US€ (1) 

^©TfcKswaaiifj: y tjaiJicfflt>/ct,©©<Ky 

;WS (1) (2) ©Jfc$(i, 

[OH]i:»/U#*5/;MI[COOH]©a»lk[OH]/ 
[COOH]<bLTx »*L<I*1 
/I. 8~1/1. 02, ?6(Cjf$L<«1/1. 5 

0 5?as4. (i) +©*ifs©a»a^ 

( 2 ) 4>©A/l/?K*i//UgJ: y fciaSJlcfflU/fct©^ 3 

ffltt±©#y*/u#vaa (2-2) *ras««^t>© 
©*y*-;i« (D t#u*iu*>a (2) ©ib$ 

tt. [O H ] 1 1}l\f#**sWm [ C O O H ] ©SBJ± 

[OH]/[COOH]«bLTv il^2/1~1/K »^ 
L<(41. 8/1~1. 02/K ?6(C»$L<W 
1. 5/1 ~1. 0 5/1TS5o 3fiffiiX±©?Xy*;U 

#vaa (2-2) ©tt^tt, #y*-/wa (1) t# 
y»/u#vaa (2) ©B*£tt&©©%ji<tt [2- 

2] / [OH]«!:LT. BB2/1-1. 02/1, ff 
*L<«2/1~1. 1/K £6fc#$L<«2/1 
~1. 5/1T*^5o 
[0 0 4 3] X/U*VKS*S*r* *#'J«t/I» (D 

1-2) tut*, #y*-/ua (D . 

(2) &J:tf/*fctt;ul'*va**ft*r«#'J 

»;u#vaa (2-3) ©Bafta»£tfs(f6ti«. 
x/u*vaa«d*r*#u*;u#vaa (2-3) t 

LTti. 4-^;U*-ry7*;u»©ixU>**^-f K 
-Wflp-f*. 4-7;u*'fy7*;ua©^pfc:u>***'f' 
KfMnfk 4 -xju*<r y 7 */n©if> >/7p e 

(D , j5*if#y»ii/#>aa (2) ^LTtt. **i 

^♦H3E©#yiXxiWB (Al) ©*gfi£fi£»i: L? 
I2S8Lrc i t©i:lllfil© i t)©A^lf5ti, »$Ll^©t, 

imva*. #u*-iW« (1) t#yA/u*vaa 
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(2) fc<fctf/$7fcttX/l/*Ve«*£W-r Z>$'J13II> 

#>mm (2-3) oit$«s immioMttiii'tf* 

->;US[COOH]oaSJt[OH]/[COOH]i:LT, 
»*1/2~1/K #*L<I*1/1. 8~1/1. 
02. SfclCffSLOil/l . 5~1/1. 05T£ 

[0 0 4 4] x;u*>®«, 
Ms X/l/7 7S>l!SfcJ:l>V$f;:H:7«r*/P7-t:h:r 

hafc^rrsx^uvgi© («) ms<* (D2-D 
(d2-D txf-uva© (») s©(M*£tf*tfs 

[0 0 4 5] « (d 2-1) iLTIi, 0J*.tfa, (3- 
*fi»a/Utf>» [ 7?yyl/&. ?Ph>S8£ 

£01ttMt ?U-r>IL -f*P>lL 7T/H?&£ 

^/^l/^/l/XXx/l/fci:] , X>U*Vg?g£*rf£M 
£14$IStt [7/U*/U7y/UX/U*PM?&-f h U 9 
3-^/U7Ptr;U7?y/l/7= Kx;u*vffi& 

<tf] » yvftstvrsaftttwwt [2-tKn*-> 

x*;U 7*yi/-h©yv»*/ (y) XXt 1 

;i/*£] > x/U7 7S>sgg£*-f*sstti«tt 
>i>7 7'S>Wi-T.?i>>**y-< F«nn#o2-i^u 

(**) 7?yu-hxx^l/ft£] , 7-fe* 
;l/7-feh*he£rt*i«tt [2-7-fe*/P7-fel-r 
hx^u (**) 7*'JU-l-&£] fciftffctfeti 

x/i/*>KS£W-t*i£tt#sf*s 
*) 7*y/ugL »*^u-fvs!, -r^pvK, 

l><f>a*«/7/l/*jHXT;k 3-p<*;U7pe;U7 
*'J^7~ KX/l/*vifc 2-t:KP*->x5 1 ;u (* 
*) 7?yU-h©y>I? : e/ (-7) i7f;l/?65. 
[0 0 4 6] KX*U>S© (ft) fiSf* (D2-1) 

p-/h+->XfUX p-tKa+->Xfl/X p- 
7-teh+-7X*L<>\ tx/Uh/Uxx x*/UX*U 
X 7ix;UX*UX ^V-TVl/X^UVfcifjbWS 

^uviisox^uvsowETfcy. wc»*u*b 

©liX^UV?**. 
[0047] (D2-1) (Cfc^TttE (d2-1) s 

x* u vst t ^(Dffisomsttfc'j'Sftas-r * c 

tfcT'S*, ftB^pJtg&^0)f6©mStti:LT^ 7 
(**) 7^'JU-h (**) 7*yu 

-k x^U (**) 77'JU-k 7?/b (*$) 7 
*UU-k 2-x^/U'\*->/U (*?) 7^Ul/- 
k 7^^b Xx7'J/U (/ 

*) 7* y !✓-!*&£] s S&7;!/*/!/ 7-7 'J 



U-h [t KO+i/if )l/ (*$) 7?'JU-k 
^U7S/x*/U (**) 7^'JU-h^i*] . *g&» 
xh'J^S [ (^-$t) 7*yPXhy;l/&£] % ex/U 
XX7/I/S ffl»fcf=jU££] » ex;Ux-x/US [7 

6©5-6tf$U^Ott, 7/U*;U (;**) 7?'JU- 
K W£7/U*/U (**) 77'JU-k TfiSftxh'J 

/usrc«y»- *e(c5?$L<Wx ci~ci2©7>u*/u« 

*mt%7)\>*)\> (**) 77'JU-k fc KP+-7X 
fil/ W9) 7?'Jl/-h> (/$) 7^'JP-h'J/l/ 
T£5o 7J/l/*'*-7/l/S, X/I/*>I«. X 

■^tt#a» (d2-D , x^ymtxm&psm 

ftfS<Z>mSf*©ftBS£t«> ilg(d2-1)tf5~99 
X^U>S6M~9 5SS 0 ^ ^(Dflfiromfiflt 
^0~1 omm%T&V. Sf$L<«^ (d2-1) 6^ 
1 0 ~ 9 8 X? Is 2 ~ 9 0 fi*%, -¥-<0 

ffi©**^ 0 ~ 5 M%-F& 5o 

[0 0 4 8] X/U*VI?S, y>i? 

X/l/77 5>KS*JJ:tf/$fttt7-tr^/l/7-bh^ 
hS^WfSX^UVSi^xvS^fta^ (D3 
-1) iLTIi, ±gB7x^-VHtlgS^Wr5«^tt 

(d2-D txrisymtvuymoxmsi* 
[0 0 4 9] (D3-1) zmis,t%z?\s>mtLT 

it. ±E (D2-1) i|i|1iSt,©/)WetVv #£L 
^t»fl!)t.WWlT**. yxvStLTtt, 7^v^xx 
<<V7UX ?PP7VX A++>-7x>fe«J:0 : ?|-'?^ 

7^->xx fyyuvfeiif^ppruvT-s 

T*£5. (D3-1) tCfe^TttE (d2-1) s X? 

UV^ ^xva^^tic^-rofao^a^^sftM^ 
■r^cittT**. fta^pjtg^^ffi^afti: lt 

it. ±IE (D2-1) i^Sl^ttDAfWetl^ 

yvKB, X;U7 7 5VKSfccfctf/S/i:li7-b^U7 
•bh^-hS^a^14*ftft (d2-D, X^UVS. 
-7x>!gtftS^PjmftS©*«(*©fta^ibttx 51^ 
(d2-1) 6'«5~9 8«fi%s X^UVS6M~9 4 
fifi%, -7x>3i*M~4 0afi%, *<Dtti<Dmmft& 
0~1 0««%T'«y, »$L<tt, (d2-1) #1 
0~9 6I1%, X^U>^2~8 5«ft%. -7'X> 

^ 2 ~ 3 o mm%s *<zmomB.tt& o ~ 5 s*%t* 

[0 0 5 0] */l/#*i/yUS. x;u*v»s, y>K 
S, X/l/7 7 2 VKSfc*0 : /$/cti7-fe ^/U7 -b h^" 
hS^^WT^a, /3-^Fiaffl*^/KvK/7/U*/U 
W*) 7?'JU-KD (ft) fi^i* (D4-1) 
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Tit, #'J 7? >)>m%il<D±tZ7 

mmzmzmtrttmmft (<j2-d e 

(d2-1) £7/l/*/U (**) 7t*)\s-htO)Xm 
%tot i £ft&tf<bft.%, (D4-1) £«tfi£-T37/l/* 
/I/ 77'J U-h£L"n*, 7;l/*/U (**) 7 

7 'JU-h [/^b (**) 77'JU-K i*/U (* 
*) 77'JU-K 7^/U 77'JU-k 2- 

l^l/^->;l/ 77'JU-K 57'J/b 

*) 77'JU-K 7f7'J)b (**) 
A , Wft7/U*/I> (/*) 77'JU-h [th'Ptv' 
1^1/ (**) 77'JU-k v^*/b7S/x^U 

« »* U^o& ci~ci2©7;l/*;i/«*«r*7;P 

77'JU-k fcKP+v'X^/U 
7?';i/-hT'353o (D4-1) iCfc^Tti (.*?) 
77/l/y U- h£<tfcU:*<Dfl^KDlSiS^** / ;!>S#■£■r 
», *fiSttxH;;ug [ (**) 

-xJUH [7^UtfxjH-xJU*£] > a-tls74 

[005 1] Ctl6roe-6Sf$L^t(D«. ^iSfflxh 
'J/UST'SUs J6i:»SL<lt 7?ypx 

g, x;l/77'5VIfiSfe«fcV/$fc«7-bf-/U7-bh^ 
hg*«S14*»* (d2-D , 7;U*;U 7 
7 'J U- h fc«fiS^ft*<Dtt©«SttlttfM>J«i 
ilS (d2-1) *^5~ 1 0 0U1 7>M=- 
/I/ 77' JU-htf 0 ~95M%, tOflS©» 
0 ~ 1 o mt%T*& U , L < (i, ( d 
2-1) 6M 0~9 6I1%« 7;l/*/U (*7) 77 'J 
U-h#0~90 gfto /o% 0 ~ 5 M 

[0052] n&wtztttzm 

(D) ®Kffli& J1^5 0~8 0 0, <U^L<tt6 0~ 
7 5 0, &U:$?3:L<tt7 0~7 0 0T*£*, R (D) 

tt. a*M 000~1. 0 0 0. 000, i?$L<tt1 
0, 000-800, ooo, m^tL<it50, 
0 0 0~5 0 0. OOOTfc*. 

[00 5 3] fcHElCfc^T, 777X (B) tLTit 
'AtiKDMfftemTZ, ft*l*# y # U7 -< > 7 -y 7 7. 

(#yx*U>7'y7X, #y7PfcfU>7-y77v& 

■y77££) ; *;l/#;x;ug#*i7-y77. (tiiltJV? 
y77, : E>-5»>7-y^X, v f ^7 1 7yiU'!rh>^if) 
fci?6W6ft*, 7y7X©ffllj£Ui, il?g4 0~1 6 
0°CT*«y, »$U<t*5 0~1 2 0°C, SSlCffSL 
<(*60~9 0°CT'»?.o 7'y7Z4>3B]lttttS 



Ik HzS* y 2 0°CiS^SJgT*<D;l5£fili: LT> 5~ 1 
000c p stf#£L<, *5fc#$L<W:1 0~1 0 
0cpsT'£5. h*-*<D7-y77 (B) <0^W*« 
J1^2~3 Ofi»%T'^y, ff$L<«3~2 5M% 

[0 0 5 4] *^0»fe9J (C) £ LTtt'AmtOVIk 

a-, -OK77-Xh*l/V-7\ fJUffi'VUy K, 
K5xh7xy>u-y H\ h;K-7Vl/'?F, »-5> 
FB, tr^/>h*UVS/R, U>-*U-yK2G, P- 
^5>FB, P— PcVBU-*, 1/7 h 

BU-+, 7$P->7->7/l/-, e^VK7yU-s 

7 , yy7vh^y-x 7^p->7->^u-x 

JM-IP-GG, *tt7hYG, *5V-/U757> 

b, /f-r^ev-j'op, ??*$-rk jstusifftW 

6ti5o h^- *©SfeS"J (C) cDSlr»i332~l 
5«fi%, »$L<li3~1 0«»%T**5o 
[0 0 5 5] *%W<Dhi— IU>#- (A) ©Sit73 

tfyxxx/wsBt (ad /icy*;i/ 

#>«i#y*-;Ut*» 7h57h*->^^*-h, 

ST, 1 5O~2 8O o acl)0&U MTkmSTZZf? 
!tetl5o S«3|5W©KlK*t*l<d±*-e:*fci6l£jlE 

[0056] 7 V^fc*y : /$/'c«7 U7*g^7- 
tS*nft#yxZT/l/ (Ai a) Ii7-/ya'vhi, 
7U<K'J T-SS^OiiM©*5i7l§% t t^T'$, 5 
0~1 4 0°CtCT> (AI) Jj^lf^SiCjcyffl^^ 

v*->m (2) ic^y-ry->7^-h^ (3) 51 0 

#~4 8BtKSr5;£tf£C<!:T1#Sft5. SJS^ttSRI 
(c, *s®(c<fcyj§ffl^u^c:<!:t»T*$5o fcfflpJ(ig& 
>§SiJtLT(i, 3?S«?SS"J (h;ux>, +->u>^ 
E) ;^hva (7-bh>> ^^/Ux^;u^KX 
;H'y7*/u*h>ft£) .-xxx/m (fFi?x^us 

if) ; 75 m (Vtmt-frLTZ K» -^f : /U7-b 
K75K*<ti > ) fc^t^x-x/US (xh5t:KP75V 
&if) SifO'ry->7^-hS (3) lc*tLT*5§tt& 

[0 0 5 7] (AI a) tt-<y->7*-hSSW 

<Kyix7/U7u#y?- (a 1-2) ^ffgffjfcJ::/ 

/*fctt««W (4) t&fcLTm*CttfT<Z5. <r 

y->7*- KB«t#yi^7 i /u^u#y7- (a 1 - 
2) «, (ai a) tra«©iBt*as-w»j«)'fy*>7 

(3) fcffiETSCiTliStl*, (A1- 
2) <tfffigiJfcJ:0 : /$/ctt9?^J (4) tOKI&Vii 
its 7kO??STlC0~ 1 4 O'CT* 10»~4 8 B^fitS 

^5c<t:T'}f6tii. < , c<osf5«, 7b^y7-sts 

K3l$i^ToT*,«fc<, 7*U#yT- (A 1-2) IC 
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(4) zmmLrcmz7k%mtowcftmitT'<7oT*> 

[0 0 5 8] *liq|OjlV«tt«Mr«ffW (D) <D 

xx/u (Di-i) . x/u*>$g£^rr*#yx7> 

(D1-2) tLTB, *U IT. x;H8II (A1) 

[0059] *;l/#*5/;USx T;l/*v8Ss yv» 
ZJU7 7 5VWM3*tf/*fcW:7-fe*rt>7-teH- 

hs*s*r***u>si© (ft) (D2- 

*Sxvmo#M&to (D 3 — 1 ) s ±&7-*>&t 
7*yU-KD (ft) fi£tt (D4-1) (*» 

WMvy+a- h y/k 7vex/\*upx h y/i/ft 
if) j5*tf/t-**?-r humm kw-oum-* 
h\ t-7*;l//<-^vyx-K -^t-T*^ 

ltb> »j«a^> /^7«s> ®ji«^> mbssfc 

ESUiLTtes ffffft'BftJ (h/Uxv, *->UV& 
£) ;*hv*»M (7-th X y^Ux*M/>rKX 
* V7>/l>$-|*x ->^p^*+ty>^^) ;/\ 
n*VJR»« (-7"7PPX*vfc£) ;33«fctf7SK& 
>§SI (v^*/l/*/l/A75 K&£) ft£tfttffl?*S. 
jWJSffll^Jidtt* SEfccfctfSEETKjSai 

y ifx;U7;l/P-;k ^^;Hk4zyUP-xS^0)«^ 

ft?miC&oTM1R-Zt\Zb\ iI5g5~2 0 0°C ff£ 
L<tt50~1 7 0"C?&*. Il^^tt, ii?g1~4 

»$L<«2~2 4^7$5 
[0060] *&91«>ftffWtt£3 h +- tt, h <& 

(D) T'ffitotlTl^dt^eii-rSt)©-^ 

«®<de (d) x-nwmt. vAT\,mmLttt5~£ri£-e 

®n— f&ftnmmmz®. (d) «aamLT«yaA,T 

*8#-r*ctT* (d) zmmzmamztt 
®hi—&fto>mmmm (d) fcH&aoLTSiysM,? 

33$, ;^ttKM>?*13ifitfer«IRlc (D) £gffilc& 

<3> (D) &9l%T-bi—&*%0)mUz. (D) *j§8SL 
? 5 It (D) *5m*tf-fc<DBSM«»Lfcfk 

aa*fctta*LT (d> ommzzx-Tiytttt 



msn?*,*^ (D) tf*wc<iM§*«, *isifp 

LTBs 7;l/P-;U (**/-Jk -rvra/V-zk 
x^UV^yp-M/fci:) » s;y^;U*/UA75 h\ x 
h7kKP77X -Ziiviiym (**/Hr;uv/u7a: 
if) , ffi&T-hvg (7-trhx >7^l/x?;l/*h>& 

OOgptCfcfLT. iI£5 0~2 0 0 0fi«SB. #£L< 
(i 1 0 0 ~ 1 0 0 0 MSPT'£3o 5 0 MgfcBST'ti 

6*l&l\ 2 0 0 0 0 SSSP^S^S <h«^WTSt>o 
(D) %%MLtcm®<PT'ht-*ttmitZ>%&i:L 
Tit. 0~1 5 0°C(flDET), »$L<«40~ 

1 25NU »$L<li1 0»~6^T*a&«, >§«tts 

±raw»aii*few:ji*-r*fl«» k^-seo (d) 

*Lt\ %m%£TZ : &mt LT«. ii»0~1 4 0 
°C jf$L<li25~1 OO'CT'SSo 9£«X^»|C 

[006 1] *8EO&ah:>--Kfc^Tttx 7>y^T 

(b) . (o j-xwc, ?eic, «mtd«i»ej: 
3i«i#y?-39:^*imtif6ti*. G%®mm<D%Gm 

liii^o~5fi«%T$5o «bSJiLTlis pp-f 
^;u->y*> 7/us*-t»3fc K<k^^v«»*, 

1b9J©^^fittS^ 0-5 

[0 0 6 2] **W(Cfe^T» (A) 4>ff*5f&&J:tf 
/ffcttS?<iSJ5tt«l:yjBfi!6?*l/i:«l ; f-<D!KgB, ^« 
14i:ft?^g<7)K^5. *(5lS (d5 0) 6^2~2 
0/Limv »SL<W3~1 5pm, ?5tC»*L<tt4 
~8 >jmT*$5, »««««T'S 5 « -5 tf SMbttOfllA 

[0 0 6 3] *%wroig5eh^— ««t©(D, onism 
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©tttKtiaa (flfclf #B8¥9 - 1 5 9 0 2#£$8fc 
fS«<0£j£) 

^ «J$Th^— /K>^-0»j§« (0>J;Ltf*) K# 

LTtt. n— tmommmm 

mm s *? a ^?L#iciija?-e:T*^»iitft*ic»i)[? 
^5^s<if*wen5o ht-/^><r- (a) £ 

[0 0 6 4] LT«&KI®£;*ftSfc<D? 

(** KH&tt&^tf* il?g1000~30000rp 
rm »$L<«5 0 00~2000 0 r prnT?**. # 

0. 1~5»"MS*. «ttB©MtLTW:» il$> 0 
~1 5 OX (MET) » #£L<tt4 0~9 8'CT-££„ 
I**- /U>#- (A) fr6ft«#ttft 

[0 0 6 5] n— /to*- (a) 1 oomztttz 
*jm#ommm& iiS5o~2oooMgi5, »* 

L<tt100~1 000ll8liT*$5, 5 0MSB5fe;8 

Ttt (a) 055Mfttttt«w<» m^emsfobi—m- 

x*/Hs/Un-jUtt£) , « (KK*;U->-5i»l» 

>if>xi^ymi- h y 7 a. 7>7y jmbw- h y •? 



»WW«ttBLfc»£lci*s flBMWJtf h7— 

[0 0 6 6] *Sle» h7— (A) frSfc* 
*HWM>*«*ffi<-r*fciM=» (A) #rTS«)S)H« 

m? z z mxa^tta => imam** 

v/*-7icfc5&?a?3:U\ mmmteft&fti oo°c 

(a) 1 oo0(c»r«»nottffii»« a^o~3o 

0SP, #£L<«0~1 0 095, ?5tc»$L<tt2 5 
~7 0Si57$«„ 3*J4H»§Lfcl|Stt. Wgfc.fctf/ 

[0 0 6 7] CW»lit#^#ftJ>J:t} : /$fc«a?<gSJS 

5 *ifcl»**l£^-r 5 C i ic J: o T*?IW©I£S: hi— 

[0068] *8fE<D&5£ h ^- tt«»»C*6 CTW»» 

#7*tr-x. -v'rm. 7i7-fK ?^*^-f 
ti5o **y7tt«)^fcy»c*«5 r u-K*^ 

»n-;ufi»*at. 777->i 
[0 0 6 9] wTHSS^Jtcjcy^B^sicije^-r* 

[0070] 

mma mmm i 

**-yf K2^/W*ttl«l3 4 3fi5, 'TV7^;UK16 6 

3 0*C-P8BMBEJ6U 0~1 5mmHg(Dl 

ET5HHIElKt/fctt, 1 1 0°C$T*^iPL. h;PXV 
tftCT-fV*P>-7'fy->7 , *-H 7§?£AftT1 1 



f 
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?g7 200 0O7U*Vgtt#'JX7.7 1 /U (1) «ff 

2=E)^miM5 7 035, xL/7*/H&2 1 7g|5£5gE 
T, 2 3 0XX6Bfia»S£U fc?-7#?S2 4 0 
0, *KB«5 1, Kffi5©gtt?tlTt^t^UX^ 
r/l/ (a) £i#fc, ±IBil^l«lceX7i/-/UAI^ 
UV**+^K2^U<«3 5 7 0a5, xU7*;l/K2 

1 735£?gET, 2 3 0XX6B$F«aWlS£L, &CXT 
8 0t«WPU CtKCfcfckHJ/'Jy HK1 1 6gP 
*DQ51T1 8 0X»E?2B$ME(&*-&» 

r«ttB (D 1 ) *»fc. (D 1 ) ©AVB7 1 XSo 
fc. (D1) 1 OOV*ItKx?JU2 0 0flP(caft, a 
*U > > 'x^/-/|/7 7 5VgI55JPxT (D1) Oft/It* 
*>»H?7S^(!:Lft. 7U*VStt*'Jx*T/l> 
(1) 2 0 0»tS14*tlTl>%tv^yx^x;l/ (a) 
7 0 Otf&ft*«tt««r«Wi (D1) WKi65SjS3 

ooas, imx7;P2oooflis«a^ ai*Lh*-/{ 

-TV*- (1) ®B»x*/U»a«ffc. -B*Ett*l 
U hi—/W>?- (1) fciMLfc. Tg«5 5 
X, Tntt128°C TG' liHOTO^ft. 

(1) 4>iHftx?;l/aa2 4 0fe HJ**p-M/7p 
/Oh h 5 8 X, mWt&S. 2 4 cps) 

2 095, 5>7XV7>-KR0(lW16««)4»*A 
tU 50XlCXTKiC*lBS*+J— X1 2 000 r pm 
T*#U t-A-rtlCY* 

0 6 gp, KP*5'7'/tti-r h 1 0%®S 

a ( b *it&xm mmz-/s-*<( mo 294 

S5, KTf/I^O-BVX^VB^hU^^O. 295£ 
A*ua-(c»» L tzo 5 0 X lc Jta U TK St* 
=E5*tf-X1 2 0 00 r pmfcJt#U&tfs N ±1 B h 

^«a^fcj:tfaetH*©ajU'<>i&»u 9 8°c 

a*»»U ttSd 5 Otf 6 fjmO) hi— tft?*»fc. 

oi>x, h*- tt?i ooawcan-fsous/ya (7x 

P-7VI/R97 2 : B*7XP-7VUS) 0. 5S5£?V7* 
/l/5JUcxa£LX, *WM)h^— (1) If 

[007 1] HB&0J2 

mmm^'satt^tc&.fcmtpfc. £A7x/-/uax* 

UV**** K 2 5 7 0g)5, <V7*/H82 
1 7a5fc£t^7*/H 1 V:t*+J--r K2»*A*U SE 
T-2 3 0XT85IB£ftU 26IC1 0~1 5mmHg 
©»EX*5B$BgfijSL/c&, 1 4 OX*?**) U -TV 
7*PV> f 'f75'7*-h2 1 3S5£Aft1 4 0X75 

Bwsa^t^i/*';?- (i) 
(jmhwhwstswb (d) o-sm ±e^nmHi: 

t?A7x/-/UAX*L/V**?<f K2&IHWNI5 7 



095, 7U7*/UK2 1 795, X/l/*-fV7*;U»1 2 
095*8ET, 2 3 0X?6 6IB»ifcU ftff*tt« 
(D 1 ) (D 1 ) ©AV(i7 8T* 

(WSXbSS^tf) S8»i3*lfaatM>OW!: 
5 fSffif K-f V 7 * P V-77 5 y 5 0 Si: * ?/UX?/U 
h V 5 0 95£tt&&, 5 0 XX- 5 RmEf&t 15 o fc 

5>x*y-/U75v*5S5in;L ^f5Mk§» 
(i) fciffco 

(1) 1 7 435, fr^SVfcfc* (1) 2 695, ft&X 
?/l/4 895, a-#>75** (=B<tJ8(«0« MA 
100) 1 695£A*l, 6 0XfcXTKSC**5*+J— 
X I 2 0 0 0 r pmT'SJfU *3-fcai», 

/to cnx^mmm 0) tr*. tr-a-wic-r^vs 
&*i 00095, ?K';tfx/u7/i/a-ii/ ( chorus 

PVA-2 3 5) 4 095, Kr5/;U^>-t!VX;l/*V» 
*MJ7A0. 3»*A*lJS-fca#Lfc. o^T*6 0 
XICJK1U TK3**5*tf-T1 2000 rpml<: 

awLfttfs, wibsk (i) 2oo95*&ali o#a 

P/U^>IE»U 6 0XX1 0*nEft*?T?fcfe 

iKS d 5 0 7 p mfl) h ^— tt?»»fe, OL>X\ h ^~ 
-tt?i ooOTcan-fSOlo'ija (7xp>>;bR9 7 
2 : 0*7XP5?/U»I) 0. 5Si5^v7;U=;Ucxa 

pLl *»w^ht- (2) wc miass*si 

[0 0 7 2] HS&0IJ3 

{hi— lW>?-<D%m hi—/U>1f-f&#tL 

T»»wt»**r««w (d i ) fcEi^iuxwi* 

fiS«1iP«lcLXK^— iU>*t- (3) 

(S^ii4S«^-r5«siii (d) ©sis) asw-sitf 

UHfliflDftn^*- h 7 U-7Etf»1»fcs *-> U> 6 
4 6»«A*lB*H»^ T.^UV7 4 6SP, 77'JP 
XhUil/14 0SP, 77'J;UK1 3 0SP S 'J-t-t? 
/W-**?<fK1 5. 5Wfe*tf**>U>1 1 835(0 

a$ss« i 7 o xx 3 BBxar * e k c ©aa 

X3 0#R8«8Lfc. *^XK»««fft>»»«tt«* 
#r*«fll (D 3) (D1) (DAV«1 0 1X 

*o/fc. (D3) 1 OOgP^p<^/-;U5 0 08i5lca 
)§f»LX (D3) ©/*/-/U»»*»/t. 

(h^- mm) \£—h-to\zm&iVi—n<(y¥- 

(3) 0>mRx?jUa*2 4O& hU^^P-/P7P 
/ (V h 'J h (ffilMi 5 8 X» aStttfi 2 4 cps) 
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